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Improved installation for wafer transfer and processing. 

BACKGROUND OF THE INVENTION: 

1. Field of the invention: 

The invention relates to apparatus and methods, wherein the following takes 
5 place: 

a) an all-sided wafer cleaning under a pulsating double-floating condi- 
tion in an inert gas environment; 

b) minimizing the deposition of contaminants on the cleaned wafer during 
is transfer from the cleaning chamber toward a wafer processing module 

10 or other equipment; and 

c) minimizing the inclusion of sub-micron contaminants in such cleaned 
wafer* 

2. Description of the. prior art: 

Advanced all-sided wafer cleaning, taking place within a mini cleaning 
15 chamber without any mechanically displacing component in this chamber 
provides an improved wafer cleaning condition. 

Such all-sided wafer cleaning, together with the required apparatus, 
are described in the PCT Patent Application, Serial Nr. PCT/NL89/00092 of 
the applicants. 

20 Thereby this wafer cleaning ie one of the wafer processings, that pos- 
sibly might take place in such apparatus. 

This apparatus has the following shortcomings: 

a) During the wafer cleaning in the cleaning chamber the wafer cleaning 
system, including the cylindrical discharge passage and gaseous lock com- 
25 partment.are at least temporary sealed off from the outer air. 

During the urging of both chamber blocks against each other mainly at 
the outer sealing-off eections, located in lateral direction outward this 
gaseous lock compartment, sub-micron contaminants can be created, also 
with the application of teflon PFA and PTFE linings for these blocks. 
30 After the wafer cleaning these sealing-off eections for the greater part 
function as wafer transfer wall sections of these blocks on both sides of 
the established wafer transfer passage in between these blocks. 

At leaat locally the contaminanta cannot be removed euf ficiently by 
means of gaseous medium, after the cleaning moving from the gaseous lock 
35 compartment along theee wall sections. 

The future sub-micron wafer processing, consisting f at least 500 pro- 
cessing steps, with mostly a pre- and/or post cleaning of the wafer to be 
processed, does not allow such deposition of contaminanta on the wafer. 
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Consequently, such repeated deposition of sub micron contaminants on 
the wafer has to be avoided as much as possible to contribute to a highest 
possible wafer yield. 

b) For discharge of the cleaning medium from this chamber the required 
5 creation of a cylindrical discharge gap in between this chamber and this 
discharge passage and in between the gaseous lock compartment and this 
diecharge passage has to take place* 

Because often the discharge of medium is restricted, in particular with 
wafer cleaning under vacuum, only approximately 1 00 nan per second for an 
10 8" wafer and less than 3 cm per discharge cycle, the average height of 
such gaps is minimal, for instance only 3 pro, with possibly large deviati- 
ons therein due to machining tolerances for the cooperating components and 
local differences in temperature and pressure. 

Thereby possibly locally a not being opened of these discharge gaps, 
15 with in that section, due to no medium discharge, a negative influence on 
the wafer cleaning* 

Consequently, in these apparatus stop walls are used, against which the 
central section of such chamber block is urged during the wafer cleaning, 
with the creation of micro cylindrical discharge gaps in between the clea- 
20 ning chamber and the discharge passage and in between this passage and the 
gaseous lock compartment* 

This however makes the apparatus more complicated, in particular, if 
therein whether or not in addition a cleaning under vacuum has to take 
place* 

25 SUNPIA3Y OF THE INVENTION: 

It is an object of the invention to provide an apparatus and methods, 
which eliminates these shortcomings and whereby this apparatus mainly is 
characterized by the following: 

a) For both chamber blocks the application of at least a combination of 
30 coooerating stop wall sections and at least almost contact-free wall 

sections; 

b) With stop wall sections, urged against each other, at least the wail 
sections of these chamber blocks, which are located in between this 
cleaning chamber and the cylindrical discharge passage and in between 

35 this discharge passage and the gaseous lock compartment are removed 

from each other ver such micr distance, that in between cylindrical 
micro discharge gaps are established, which are interrupted whether or 
not locally; 

c) The wall sections, located in lateral direction outward this gaseous 
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lock compartment, are removed from each other over maximal a micro 
distance; 

d) Thereby thee wall sections at least at the wafer tranefer area thereof 

f r the wafer, cleaned in the cleaning chamber, are removed from each 

5 other over maximal a micro distance and for the rest thereof ere eton- 
and sealing-off wall sections. 

By means of high-precision machining of those blocks the heights of 
each of such gape in radial direction are almost the same. 

Here also, the application of a pulsator chamber, wherein one or more 
1 0 pulsators are loceted, with therein e thrust medium, providing a contra 
thrust for the pressure of the cleaning medium in the cleaning chamber. 

By means of poasibly an extremely email height of the discharge gap in 
between the cleaning chamber and the discharge • passage, for instance 5 urn, 
with eventually a considerable length of this gap, during the wafer clea- 
15 ning, with a pressure in this discharge passage, that approximately is the 
same es the everege pressure of the cleaning medium in thie chamber, by 
meens of the buffer functioning of this discharge gap at least almost no 
discharge of cleaning medium takes place from this chamber. 

Thereby such medium es finiehed-of f medium is easily replaced by freeh 
20 cleaning medium, centrally supplied into this chamber. 

Furthermore, with a pressure in thie discharge passage, which la consi- 
derably lower than the average pressure of the cleening medium in the clo- 
ning chamber end considerably lower then the pressure in the pulsator cham- 
ber, e temporary sealing-off of the discharge gap takes place by meens of 
25 urging a aealing-off aection of the membrane section against a cor- 
responding sealing-off section of the other chamber block. 

Oue to the considereble flow resistance within the cylindricel gap in 
between the gaeeoue lock compartment and this discharge passage and possibly 
in combination with only a limited overpressure of the gaseous medium in 
30 this compartment with regard to the pressure in this discharge paesege, 
the discharge of this medium from this comportment through this gap toward 
this passage is negligible. 

Furthermore, due to possibly a great length of the ultra narrow gap in 
between both chamber blocks in lateral direction outward the gaseous lock 
35 compartment, in combinetion with maximal a micro height thereof and the 
eventually profiled walla of this gap, the consumption of gaseous medium 
is almost nil. 

If howsver, in this discharge passage the overpressure is reduced for 
the diecherge of finished-off cleaning medium from the cleaning chamber, 
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then both an increased discharge of such f inished-of f cleaning medium from 
this chamber and an increased urging of gaseous rinse medium from the 
gaseous lock compartment take place* 

Hereby in this discharge passage the diecharge of this mixture takes 
5 place in downward direction* . 

In this way, a first aggressive cleaning medium is urged from the cleaning 
chamber by a following flow of less aggressive medium, as for instance de- 
ionized water, and whether or not in between by a flow of gaseous medium. 

At the end of the wafer cleaning a removal of the last cleaning medium 
10 from this chamber takes place by means of centrally supplied rinse medium 
and whereby even temporary a negative pressure can be maintained in this 
discharge passage* 

During this cleaning action by means of a thrust block arrangement these 
chamber blocks at these stop walls remain urged against each other. 
15 If temporary such thrust is ended, as by means of a discharge of medium 
from such thrust block assembly, then an urging from each other of these 
blocks take place, as for the subsequent transfer of the cleaned wafer. 

Due to this extremely narrow gap outwardly the gaseous lock compartment, 
it is also possible, that in this cleaning chamber wafer cleaning takes 
20 place under a negative pressure or even a vacuum. 

As a result, this cleaning module in particular is suitable for an at 
least combined cleaning of the wafer under atmospheric and negative pressu- 
re, whereby gaseous and vaporized medium is used in whether or not a combi- 
nation thereof. 

25 Furthermore, this module is suitable for at least temporary de-hydration 
bake, with the removal of moisture from this wefer. 

Because of the considerable flow resistance for the expelled medium, a 
local medium discharge in a gap section results in a considerable drop in 
pressure therein. Thereby such considerable flow resistance is also accom- 

30 plished by the micro flows of ths up and downwardly pulsating medium, cau- 
sing a hefty whirling action of the medium in this micro gap. 

The medium in the pulsator chamber exercises a sealing-off thrust on the 
pulsating central chamber block section and membrane section, through which 
in case of such pressure drop immediately a narrowing of this gap section 

35 is accomplished, in particular at this membrane section, with the restoring 
of the thrust balance at this gap section and an at least reduced discharge 
of the medium. 

By means of this continuous correcting action for all gap sections, such 
uniform mini medium discharge is now guaranteed. 
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With n medium supply toward the cleaning chamber this height height of 
the discharge gap stabilizes on such minimal level, that this membrane as 
sealing-off element to such extent eeales ft this cleaning chamber, that 
thereby during sons seconds the wafer cleaning under pulsating double- 
5 floating condition can be continued. 

Thereby temporary the urging of the membrane aealing-bf f section against 
the corresponding section of the other block . 

Oue to the extremely small reciprocating" displacements of this eealing- 
off section to open end seal off the discharge in combination with the 
10 flexible configuration of the membrane, it is hardly possible, that the 
central chamberblock section by means of displacing this membrane aection 
can accomplish such micro displacements. 

Now, a following favorable feature is, that the opening and sealing-off 
of the discharge gap at the membrane sealing off aection mainly takes 
15 place by means of established differences i?f pressure of the mediums, ec- 
ting on both sides of this membrane section. 

Furthermore, in this module the possible application of any pressure in 
the cleaning chamber, wonted, as for wafer cleaning by means of super cri- 
tical fluids, as C0 2 , whereby frequently the liquid phase is changed into 
20 gaaeous phase and In return. 

Furthermore, the application of rapid successions in pressure differen- 
ces, with even the transfer of cleaning under overpressure into cleaning 
under negative pressure. 

Thereby the possible application of an almost constant pressure end 
2S possibly even a negative pressure in the'diecharge passage, if wanted. 

Thereby in e following favorable configuration the membrane ssaling-off 
section is located nearby the membrane side, nearest to ths discharge pas- 
aaga. 

In that case, the level of the pressure in the discharge gap at the 
30 cleaning chamber side has become almost independent from the levsl of the 
pressure in the discharge gap at the dischargepassage side of this sealing- 
off section. >■ 

Furthermore, the module is provided with a stop/buffer system for the 
pulsating central chamberblock section for limiting ths maximum height of 
35 the cleaning chamber. 

Thereby in this oulsetor chamber a stop wall la located, against which 
the central chamber block eection with e corr spending top aection ia 
urged, with in between a medium leyer, the thickness f which depend on 
the thrust of ths cleaning medium in the cleaning chamber, applied thereon. 
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In that way during the wafer cleaning the pressure in the cleaning 
chamber is at least temporary independent from the pressure in the pulsator 
chamber and also from the pressure in the discharge passage. 

As a result, now an effective use can be made of a compartment, contai- 
5 ning an inert gas , whereby highly filtered inert gas from this compartment 
is supplied toward this discharge passage to establish a gaseous lock and 
provide rinse medium. 

For the subwnicon wafer processing in particular with the wafer proces- 
sing under high vacuum the enclosed moisture within the wafer causes conta- 
10 minants t because this moisture during such wafer processing escapes through 
the wafer processing side or remains enclosed, with the creation of unallo- 
wable deformations in the sub-micron line configuration. 

In addition, the air contains sub-micron contaminants, which cannot be 
removed adequately by means of filters. 
15 Furthermore, during the maintenance of the wafer transfer/processing/ 
diagnostic modules the transfer of contaminants from the maintenance per- 
sonnel toward these modules cannot be avoided. 

Such inert gas environment now offers the possibility to abolish these 
shortcomings. 

20 Thereby such maintenance takes place by personnel, which is located 
within a contamination-free enclosure with an own respiration medium. 

By means of a single person elevator the enclosure is accessible from a 
compartment underneath, containing air. 

In this inert gas compartment a number of wafer cleaning modules coope- 
25 rate with a series of wafer processing- and other modules and whereby also 
the wafer transfer and the maintenance to a high extent is contamination- 
free. 

In that way, the possibility of an effective sub-micron wafer processing, 

resulting in a high wafer yield. 
30 The module also contains a buffer for damping the vibrations of such 

pulsator at the stationary side thereof and whereby use is made of the 

thrust medium within the pulsator chamber as medium buffer in between the 

pulsator wall and a contra wall. 

The above-discussed and many other features and attendant advantages of 
35 the present invention will become better understood by reference to the 

f llowing detailed description when considered in conjunction with the 

accompanying drawings » 
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B^IEF 0ESC1IPTI0N OF THE OR/WINGS 
In tha accompanying drawings: 

Figure 1 is a longitudinal sectional vie* f a cleaning «odule of the 
apparatus according to the invention. 

5 Figure 2 is a sectional vie* over the line 2-2 of the module according 
to rigure 1. 

Figure 3 is a sectional view over the line 3-3 of the module according 
to Figure 1. 

Figure 4 is a longitudinal sectional view of a modification of the mo- 
10 dule according to Figure 1. 

Figure 5 ie still another module, -hereby the pulsating reciprocation 
of the central upper chamber block section is established by means of sup- 
ply end discharge of liquid medium towerd and from an upper comportment as 
pulsator chamber. 

15 Figure 6 is a module, wherein also the central .lower chamber block ie 
pulsating. 

Figure 6* dieciosee for the module according to Figure 6 the medium die- 
charge toward the dischargs passege and the medium supply toward the gaeeous 
lock compartment. 

20 Figure 6 B dieciosee for the module according to Figure 6 cooperating 
vibrations of both central sections of the chamber blocka. 

Figure 7 shows enlarged part of the War cleaning and medium discharge 
section of the module according to Figure 1 . 

Figure / shows a pressure diagram for the eection according to Figure 7. 
25 Figure 7 shows an enlarged part of the section according to Figure 7 at 
the membrane section. 

Figure 7 C shows in part a ssctional view of the wall, of the medium die- 
charge gap, on which a teflon lining is anchored. 

Fl9Ure ^ 8howa membrane ssction the discharge of cleaning medium 

30 during the upward diaplacsment of the central upper chamber block eection. 

Figure 8 ehowa for the eection according to Figure 8 A the sealed-off 
discharge gap during the compression stroke in downward direction. 

Figure 8 shows tha upper chamber block, with at tha central eection of 
the membrane a mini lowered cylindrical section for sealing-of f. 
35 Figures 9 through 9 C ehow for a modified medium discharge section the 
arrangement of two membrane sections, with in betw en s seeling-off wall, and 
with several poeitione of thie eection during the module peration. 

Figures 10* and 10° show enlarged part of the eectional view according 
to Figure 7, with the membrane eection in an open and eealed-off position. 
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Figures 10 C and 10° show enlarged part of the sectional view according 

to Figure 7 near the cleaning chamber in open and almost eealed-off position, 
AO 

Figures 11 through 11 show enlarged successive medium charge positions 

and the subsequent wafer cleaning position of the central upper chamber 

5 block section* 

A 8 

Figure 12 and Figure 12 in an enlarged view show the medium discharge 

section of the module according to Figure 4 9 with a temporary sealing-off 

of the cleaning chamber* 

C D 

Figure 12 and Figure 12 in an enlarged view show the section according 

10 to Figure 12 A with a medium discharge from the cleaning chamber. 
A 

Figure 13 shows for the module according to Figure 1 the medium charge 

of the sealed off cleaning chamber by means of a reciprocating stop wall 

arrangement of the central upper chamber block section as volume limiter. 
8 

Figure 13 shows enlarged the medium charge system according to Figure 
15 13 A . 

A a 
Figure 14 shows for ths module section according to Figure 13 by means 



of the volume limitation of the cleaning chamber with the reciprocating 
stop wall of the central upper chamber block section the creation of a dif- 
ference in pressure between the cleaning chamber and the pulsator chantoer 
20 to establish the medium discharge. 

Figure 14 B shows enlarged the sealing-off system according to Figure 14 A , 
Figure 15 shews enlarged the buffer and stop sections of ths pulsating 
central block section of the module according to Figure 1 • 

Figure 16 shows enlarged the section according to Figure 15 in its ua- 

25 f er cleaning position, 
6 

Figure 16 shows in this wafer cleaning position on an enlarged scale 
the small vibration amplitude of the sections on top of the pulsators with 
regard to the vibration amplitude of the chamber upperwall, as shown in 
Figure 16 C . 

30 Figure 17 A shows enlarged the system according to Figure 13, whereby by 
means of ths stop wall arrangement for ths central upper chamber block sec- 
tion a medium charge under high pressure takes place for the cleaning cham- 
ber, 

B 

Figure 17 shows enlarged the system according to Figure 13 f whereby by 
35 means of the .stop wall arrangement a considerable r du tion f the pressure 

in the cleaning chamber is established, 

C B 
Figure 17 shows the eystem according to Figure 17 f with a pressure drop 

from verpressure toward a negative pressure, 
A E 

Figures 18 through 18 show for the module according to Figure 1 succes- 
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eive transfer positions for a wafer, to be cleaned. 
A C 

Figures 19 through 19 show for the nodule according to Figure 1 modi- 
fied wafer transfer positions for a wafer, to be cleaned* 

Figure 20 shows the centering of the wafer toward within a recess of the 
5 vibrating upper chamber wall by means of a scissor movement of this wall. 

Figure 21 is an enlarged part of the module-section according to Figure 
20 at this scissor movement* 

Figure 22 is a sectional view over the line 22*22 of the section accor- 
ding to Figure 21. 

10 Figures 23 A through 23° show the take-over system of the cleaned wafer 



by means of a robot arm from its suctioned position against the upper 
chamber wall. 

Figures 24 through 26 show enlarged wafer cleaning under overpressure 
for the module according to Figure 1. 
15 Figures 27 and 28 show enlarged wafer cleaning under vacuum for the mo- 
dule according to Figure 1. 

Figure 29 is a longitudinal sectional vlw of the apparatus according to 
the invention, wherein within an isolated compartment, filled with an inert 
gas, a number of wafer cleaning modules are arranged together with procee- 
20 sing stations for wafer processing under high vacuum. 

Figure 30 is an enlarged detail of the apparatus according to Figure 29. 

Figure 31 is a detail of another configuration of the apparatus, wherein 
lithography oriented wafer processings take place. 

Figure 32 is a transverse sectional view of another configuration, where- 
25 in a combination of wafer processings under high vacuum and lithography 
oriented wafer processings take place. 

Figure 33 shows a modified configuration of the apparatus according to 
Figure 32 in a transveree sectional view. 
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DESCRIPTION OF THE PREFERRED EHB 001 RENTS 

In Figures 1 and 29 tha wafer transfer and processing apparatus 10 is 
shown. Thereby its wafer cleaning module 12 mainly consists of the lower 
chamber block 20 f upper chamber block 22, cleaning chanter 24, located in 
5 between for cleaning of the wafer 26 1 cylindrical discharge passage 26 f 
located aside this cleaning chamber for discharge of tha cleaning medium 
30, gaseous lock compartment 48 aside this passage 28, pulsators 32 for 
the reciprocating disola cements of the central upper charter block section 
10 34 as upper wall of chamber 24 and the membrane section 96. 

The upper mounting plate 86 is connected with mounting plate 82 by means 
of its two sections 88, see also Figure 2. By means of the bellow arrange- 
ments 90 the upper pulsator block 92 is secured to the lower side of this 
mounting plats 86. 

15 Thereby by means of supply and discharge of preferably liquid medium 104 
through not indicated valves toward and from these bellows the height and 
inclined positioning of this pulsator block 92 can be regulated, see Figu- 
res 18 through 23. 

The outer section 94 of the upper chamber block 22 is mounted against the 
20 lower side of this pulsator block 92. Thereby this block is provided with 
recess 1 02 as part of the cleaning chamber 24. 

By means of a screw connection the pulsators 32 are secured onto the 
central upper chamber block section 34. If required, such connection can 
be glued. 

25 These plezo transducers are located within the pulsator charter 98. 

With this apparatus the application of the wafer transfer robots 18 for 
supply of a wafer , to be cleaned, toward module 12, and discharge of the 
cleaned wafer, aee also Figures 29 through 33. 

The wafer transfer, see Figures 18 through 23, is as fallows: 

30 For receiving a wafer 26, to be cleaned, by means of discharge of medium 
from bellows 90 the upper chamber block is moved upward over a small distan- 
ce, see Figure 18 A . 

Thereby by means of the transfer robot 18 the wafer 26 is moved toward 
its transfer position 110 underneath the upper chamber block 22. 

35 Subsequently, by means of supply of medium toward the back end bellows 
90 an inclined position of this upper chamber block 22 is established and 
whereby the reciprocating sidewall 112 f the chamber recess 102 is moved 
downward along the wafer, see Figure 18 B . Thereby a first centering of this 
wafer takes place by means of the scissor mov raent of this sidewall, see 
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Figures 20 through 22. 

Thereupon, by mane of m diun eupply toward the front end bellows 
90 the front section of this upper charter block 22 is moved downward, see 
Figure 18 , and whereby by means of the scissor movement of wall 112 a 
5 final centering of the uefer takes place. 

Subsequently, in this csntric position the wafer is suctioned against 
the uppsr chsmbsr wall 34. Such by means of drawing a vacuum through con- 
trol channel 72. 

Thereupon,^ robot arm 44 ie moved from underneath thia chamber block 22 
10 Figure 19 , and thereafter thie fclock 22 is moved downward toward against 
lower chamber block 20 by means of medium supply toward all ballot, where- 
by ths lower side of the wafer enters the chamber recess 150. 

In another wafer transfer System by meens of medium supply toward 
the front end bellowe at first the chamber block 22 is brought to an incli- 
15 ned poeition and whereby the arriving wafer comes to a stop against ths 
sidewall 112 of the chember recess 102 of thie block, ess Figurs 19% with 
en accomplished centering of the wafer, see Figures 20 through 22. 

Subeequently,by mesns of medium supply toward the beck end bellows the 
back section of the reciprocating wall 102 ie moved downward along the wa- 
20 edge 120. Thereby et the contact arose 118 an eccentrically situated wafer 
ie urged toward its centric position within recess 102. 

Thereupon, here also ths suctioning of the wafer against ths upper cham- 
ber wall 34, see Figurs 19 B , and after the removal of robot arm 44 the 
downward displacement of the upper chamber block 22 toward against ths lo- 
25 war chember block, with ths wafer positioned Within the cleaning chamber 
24, see Figure 19 c . 

After the wafer cleaning # by means of discharge of medium 104 from the 
bellows 90 an upward diepacement of the combination of upper chamber block 
with the wafer 26, auctioned against ths upper well 34, takss place, see 
30 Figure 23 , and whereupon the robot arm 44 with its eupport section 122 is 
moved toward its wafer take-over poeition 204, see Figure 23 B . 

After ending the vacuum euctioning,wafer transfer takes place onto this 
srm 44 end wharstyafter the upward diaplacement of the upper chamber block 
22 the combination of arm 44 and wafer 26 is carried off, see Figure 23 C 
35 Thereby poaaibly the euctioning of the wafer onto the supp rt wall 122 
as indicated in Figure 23°. * 
in Figure 7 ths modul 12 according to Figure 1 1 is shown st the cl a- 
ning chamber 24 and th medium discharge gap. Thereby wafer cleaning in 
this chsmbsr takss placa by meene 6t ple-ning medium 30, with en urging 
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against each other of the stop wall sections 114and 116, and an at least 
almo t sealing-off position of the combinations of wall sections 130 and 
132, 134 and 136 and 138 and 140 of these blocks. 

Thereby the anchored teflon PFA or &TFE or other linings 142 and 144, 
5 if used, see Figure 7 , enable a soft landing of the uoper chamber block 
section 114 onto the lower chamber block section 116. 

Within the scope of the invention these blocks can be produced from 
any suitable material, such as titanium for the upper chamber block 22. 

In the lower chamber block 20 the central supply channel 70 for clea- 
10 ning medium 30 is locetsd, whereas in the upper chamber block 22 channel 
72 for cleaning medium 30 and/or gaseous medium 50 is positioned. 

Furthermore, the wall section 130 'consists of the section 146 in be- 
tween the cleaning chamber 24 and the membrane section 96 and the section 
148 in between this membrane section and the discharge passage 28 . 
15 The height of this chamber 24 is to a small extent larger than the thick* 
ness of the wafer, for instance approximately 100 jjm, see Figure 11 A « 

The corresponding walls of both lower chamber block 20 and upper cham- 
ber block 22 are high-precision machined and flat. Srfith the stop position 
of/ the module wall 114 end 116, see also Figure 2, the other wall sections 
20 are only over a micro distance removed from each other, as for instance 
2-5 *im for the sections 130/132, 134/136 and 138/140* 

The discharge capacity of the discharge passage 28 through 8 branched 
channels is that considerable, that during the wafer cleaning with a set 
discharge pressure the differences in pressure, established by means of 
25 medium discharges, are limited to maximal 0,01 bar* 

With no medium supply into chamber 24, due to expulsion of medium 30 as 
the result of mainly differences in pressure between the cleaning chamber 
24 and the pulsator chamber 98, the height of the discharge gap 156 is re- 
duced to such extent, that by means of an accompanying increase of the 
30 flow resistance this gap at least jointly functions as sealing-off member* 

As a result, it is possible to stop the medium supply for some seconds. 

As thereupon the mini supply of medium 30 is resumed, then both chamber 
24 and discharge gap 156 are charged with medium until the original height 
of gap 156 is reached, with a recovery of the discharge of finiehed-off 
35 medium from chamber 24, as therein fresh cleaning medium is supplied 
through b th channels 70 and 72. 

Because the volume of the pulsator chamber is considerable, it is desira- 
ble, that with successive changes in pressure for the wafer leaning, as 
from overpressure toward negative pressure, the pressure in this chamber is 



©OCID: <WO 9112629A1 I > 



* "."*■•.-." 

^ 91/12619 PCT/NIi.,/00025 

- 13 - 

regulated and by means of sensor 212 a corresponding pressure in the dis- 
charge passage 28 is established. . 

However, within the scope of the invention it is also p ssible, that 
such sensor is connected with the discharge passage, oroviding impulses 
S toward the supply and discharge system of pulsstor chamber 98. 

The total weight of the central upper chamber block section 34, prefe- 
rably produced from titanium, and including the pulaators 32, is extreme- 
ly low, approximately 4 KG for enB" wafer, with a resulting added downward 
thrust on this block section of approximately 0,01 bar. Consequently, the 
10 contra-pressurs within the combination of cleaning chamber 24 and dischar- 
ge gap 156 has to be an additional 0,01 bar higher. 

With medium supply into chamber 24 the average upward thrust of the me- 
dium in the dischargegep section underneath the inner membrane section 208 
ie approximately the same as the downward thrust of the medium 50 in the 
15 pulsator chamber 98 on this section. In that way, this membrane section is 
in a aid position thereof during such medium supply. 

Thereby during the downward compression stroke of the upper chamber 
block section 34 en expulsion of a small amount of medium 30 from the, dis- 
charge gap 156 toward discharge gap 158 takes piece. 
20 Because only a very limited amount of cleaning medium is required, tem- 
porary less than 100 mm 3 per second for ah 8- wafer, the medium dischsrge 
over a gap width of approximately 650 mm is extremely email. 
In addition, this medium discharge can be j . 

The buffer compartment 206 within the cleaning chamber 24, extending in 
25 lateral direction aside the wafer 26, with a volume of approximately 400 
mm for en 8" wafer, now also functions as medium dischsrge channel toward 
euch local discharge. In that way, a sufficient uniform cleaning of in par- 
ticular the upper eide of the wafer as processing side is quarantesd. 
Ouring the upward expansion stroke of the central upper chamber block 
30 eection the wall eection 130 is taksn along upward, with consequently a 
considerable reduction in pressure within the discharge gap 156. Thereby 
the inner membrane section 208 is mowed downward again. 

With the application of piezo transducers with a vibration frequency of 
40000 Herz, also 40000 mini medium discharges per second take place, with 
35 per puis ths discharge of less than 0,01 mm? medium. 

A reducti n of the pressure in the discharge passage with rsgsrd to ths 
pressure within the pulsstor chamber results in a reduction of the upward 
thrust of ths medium in ths dischsrge gap 212 underneath th membrane 
tlon. 
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With a very large drop in pr satire even a tempore r> downward mini 
bending from the membrane nd 214 n is accomplished* Thereby finally the 

central membrane section 152 is urged against the section 154 of the lower 

B A 
chamber block 20, see Figure 7 and enlarged Figure 9 « 

5 This offers the ideal possibility to create considerable differences in 

pressure in the cleaning chamber during the wafer cleaning, as from high* 

pressure wafer cleaning, with a pressure of over 70 bar, toward even vacuum 

wafer cleaning* 

In addition ; It is possible to have wafer cleaning in an hermetically 
10 seals d-off cleaning chamber taken place during some time* 

Thereby by means of medium supply into the cleaning chamber or a drop In 
pressure in the pulsator chamber the central block section 34 must be urged 
upward to abolish this bending by means of a further bending of the membra- 
ne section in upward direction around the membrane end 210 and by moving 
15 the membrane section 152 from the section 154 of the lower chamber block 
to establish a medium discharge from this cleaning chamber again* 

Cue to the stiffness of membrane section 96 a considerably higher pres- 
sure in chamber 24 than in pulsator chamber 98 la required, see Figure 9 B * 

The functioning of the control system for the discharge of the cleaning 

20 medium is as follows: 
A 

In Figure 11 after the arrival of wafer 26 in chamber 24 a pressurizing 
thereof with cleaning medium 30 takes place, whereby preferably temporary 
the reciprocation of the upper chamber wall 34 is nullified* 

Through that, the wall section 146 of the upper chamber block 22 is 
25 urged upon the wall section 132 of the lower chamber block 20* 

Within the scope of the invention it is also possible to use such pres- 
eurisation with a reciprocating upper chamber wall* 

Thereby possibly a consireble difference in pressure between the pulsa- 
tor chamber 96 and the discharge passage 28* 
30 Thereby the pulsating wall section 146 is also reciprocated immediately 
on top of section 132, as indicated in Figure 10°. 

The resulting extreme whirlings of the medium within the extremely nar- 
row passage 156 cause such a high flow resistance, that combined with the 
at least temporary sealing— of f of chamber 24 by means of membrane section 
35 152, urged upon ths sealing-off section 154, a sufficient sealing-off of 
the cleaning chamber is quaranteed* 

During the radium charge of chamber 24 by means of the accomplished up- 
ward displacement of the central block section 34 the total volume of both 
cleaning gaps 190 and 192 f chamber 24 is increased* 
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Thereby the pulset r can etart to operate, with a reacting reciproce. 
ting action f block section 34, eee Figure 11 B . 

Subsequently, by .sane of e continued increase in preeaure within pul- 
aator chamber 98, with an accompanying decrease in volume of Chamber 24, 
5 a cleaning of the wafer under high pressure is accompliahed. 

With a considerably lower pressure within discharge passage 28 at least 
temporary by means of the seeling-off combination 1 52/154 at the membrane 
section 96 the eeeling-off of the diecharge gap 156 ie maintained at least 
almost totally, eee Figure 9. 
10 However, with a further increase of the preeaure in chamber 24 ee the 
result of medium supply into this chamber and/o^ due to an increased pres- 
sure of the medium in the diecharge passage, finally due to the thrusts 
epplisd onto ths membrane section 96, thie eeeling-off eection over a micro 
distance ie displaced from eection 154, with a'diecharge of the cleaning 
15 medium from chamber 24 through both diecharge gape 156 and 158, together 
«ith the accomplished diecharge gap eection 160, as shown in Figures 7. 9 A 
10" end 11 . * 

Thereby in Figure 7* the pressure diegrem for this module 12 during this 
medium supply and discharge is shown. 
20 Thereby in the cleaning chamber a negligible drop in pressure of the me- 
dium 30 from the central supplies 70 end 72 on, in the diecharge gap eec- 
tion 156 an increased preeaure drop, in gap eection 160 a considerable drop 
in preeaure end in gsp section 158 again an increased preesure drop, and 
whereby in discharge passage 28 still an overpressure is maintained. 
25 The resulting upward thrusts of the combination of the pressures in this 
chamber 24 and the gap sections is thereby equal to the combined thrust 162 
of ths medium in puleator chamber 98 end the weight of the central block 
section 34 together uith pulsators. 

Thereby an increased medium eupply results in s pressure increase in 
30 chamber 24 and consequently in' the medium discharge geps, resulting in an 
enlargement of these discharge gaps and an increaaed medium discharge. 

This is also the case with an accompliahed reduction of the pressure in 
puleator chamber 98. Thereby, due to the temporary increeeed diecharge, the 
height of these dischargs gaps is gradually diminished, until a balenced 
35 condition ie reached. 

Thereby a diecharge of gaeeous medium 50 takee place from gaseous lock 
compartmsnt 48 through discharg gap 168 toward the exterior 170 of this 
module. 

Ouring the diecherqe of the finlshed-off cleaning medium 30 thie rinee 
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medium tak s care of the removal of this medium 30 from this discharge 
passage 28. 

In addition, through discharge gap 168 a discharge of this gaseous medium 
50 takes place from the gaseous lock compartment 48 toward the exterior 170. 
S However, due to the extremely narrow passage 168, with a micro height * 
thereof , this discharge is almost nil* 

In module 12' 9 see Figure 4, the lower chamber block 20 in lateral di- s 
rection beyond the gaseous lock compartment 48' # is provided with the mem- 
brane section 76, with the creation of the central lower chamber block sec— 
10 tion 172 and the outer mounting section 80* This mounting section is air- 
tight secured to aupport plate 82, with the creation of thrust chaster 36. 

Thereby in between the stop wall section 174 of this central block sec- 
tion 172 and the stop wall 84 of mounting plate 82 a cylindrical micro gap 
176 is located, if by means of thrust medium 104 in this thrust charter 36 
15 this central block section 172 at the stop wall section 178 aside the wafer 
transfer zone is urged against a corresponding section of the upper chamber 
block 22', see Figure 12 A * 

Therewith at least temporary an at leaet almost total sealing-of f of the 
medium discharge from chamber 24 1 toward discharge passage 28' and from 
20 gaseous lock compartment 48' toward this passage 28 1 and the surrounding 
area 1 70 is obtained* 

Due to this almost contact making of block sectles 130«/132', 134'/136' 
and 138 '/1 40 • the discharge of mediums from both chamber 24* and compart- 

A 

stent 48' is almost nil, as on an enlarged scale is shown in Figure 12 • 
25 However, with a positive thrust in downward direction by means of an 
accomplished difference in pressors between the combination or cleaning 
chamber 24 ' and pulsator chamber 98 et one side and the thrust chamber at 
the other aide, this central block section 172 is urged downward, whereby 
the height of discharge gaps 156', 158', 160', 166' and 168' is increased, 
30 A 6 the thrust medium in this thrust chamber 36 is a liquid, with a dis- 
charge of a small amount thereof by means of regulator-arrangement 180, 

* 

e downward displacement takes place of this block section, whereby its 
stop wall 176 is urged against the stop wall 84 of the support plate 82. 

As a result, these discharge gaps 156', 158', 160', 166', and 168' are 

C D 
35 opened, see Figure 12 and on an enlarged scale Figure 12 . 

3 

By means of a discharge of only approximately 200 mm liquid from the 
chamber 36 and controlled by this regulator arrangement, providing a down- 
ward displacement of 5 ym of this central block section 172, periodically 
a discharge of finis he d-off cleaning medium is accomplished* 
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By means of buff r blocks 182 the modules are a unted onto support plate 
184, see Figures 1 and 2, reducing the transfer of th module vibrations 
toward thi support plate to a sufficient extent. 

Furthermore, in et leest the lower chamber block 20 both supply orifices 
5 186 ere located, with such inclined position thereof with regard to chamber 
24, that by means of supply of medium SO a thrust on the floating wafer 26 
ie maintained in radial direction, with a resulting rotation of this wafer. 
Such to establish a uniform cleaning. 

utithin the scope or the invention these orifices can be omitted. 
10 The orifice 124 of both supplies 70 and 72 contains a saphire orifice 
188 with a email passage, preferably smaller" than 0,1 mm, see Figure 7. 

The wafer cleaning is described in the PCT Application, serial no. 
PCT/NL89/00092 of the applicants end ths above listed Dutch Patent Appli- 
cations and whereby during this cleaning under pulaating double, floating 
1S condition whether or not sn uninterrupted supply of medium takes piece in- 
to both upper cleaning gap 190 and lower cleaning gap 192 of chamber 24, 
located on both sides of the wafer* see also Figures 24 through 28. 

In Figures 24, 25 and 26 the system of wafer cleaning within both clea- 
ning gape igo and 192 are shown on a highly enlarged ecale. 
20 Thereby in Figure 24 by means of at least almost only msdiua in liquid 
phase 30 in the upper cleaning gap 190 cleaning of the upper side of the 
wafer as processing elds thereof and in the lover gap 192 cleaning of the 
lower aide of this uafer «ith at least almost only gaseous medium take pla- 
ce under overpressure. 

25 Thereby by means of ths lsgging effect of the wafer a hefty action of 
the ultra-fine eternized liquid particles takes place on the boundary layer 
196 and the walla of the sub-miron valleys 198, see Figures 24 G end 24 H . 

^During the compression stroke of ths chamber upper wall 34, Figures 24 A , 
24 and 24 an imploding action takes place of the sub-micron vacuum 
30 bubblee end during the sxpansion stroke an exploding ection of those 
bubbles, Figures 24°, 24 E and 24 F . 

Thereby with the C0 2 cleening during this compression stroke an implo- 
ding action takes place of the gases, establlshsd during the preceding ex- 
pansion stroke and during this expansion stroke the exploding action of the 
35 established liquid particles. 

In Figur 25 thereby in the upper gap cleaning of the wafer takes place 
by mesns f a combination of liquid and gaseous medium 30i With here too, 
during the compression and xpansion stroks of well 34 end together with 
the lagging wafer a hefty action »f the micro flowa of medium, -herein 
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G 

the liquid medium 1 ultra-fine atomized, on the wafer, ee Figures 25 
and 25 H . 

oJith the CO^ cleaning by means of the combination of CO^ and gaseous 
medium hereby too f during the compression and expansion stroke of wall 34 
5 together with the lagging effect of the wafer, a hefty action of the micro 
flows of medium, in which the liquid CO^ is ultra-fine atomized, takes pla- 
ce on the wafer. 

In Figure 26 at the end of the wafer cleaning or possibly in between, by 
means of rinse medium 50 9 supplied through both central supply orifices 
10 and moving in lateral outward direction through both gaps, a rinsing takes 
place of these gaps after the expulsion therewith of residue cleaning me- 
dium* 

Thereby the height of these gaps is temporary enlarged to accomplish a 
fast expulsion* However, thereby these heights can also remain the same. 
15 In particular during the compression stroke expulsion of medium takes 
place from both gaps 190 and 192, whereas during the expansion stroke par- 
ticularly supply of new rinse medium through both supply orifices takes 
place* 

Ulithin the scope of the invention every succession of different cleaning 
20 mediums is possible* as after an aggressive medium a less aggressive medium 
and finally no aggressive medium, with any medium in gaseous* vapor or 
liquid phase and whether or not in combination and whereby such cleaning 
under overpressure can be changed into cleaning under negative pressure or 
oppositely* 

25 Ouring such cleaning under vacuum an increased lagging effect of the 

A B C 

displacing wafer 26 occurs 9 as is shown in Figures 2y * 27 and 27 during 

O E F 

the compression stroke of wall 34 and in Figures 27 \ 27 and 27 during 
the exoansion stroke of this wall, with consequently an increased action 
of the flows of medium on the wafer topography* 

30 In Figure 28* after the vacuum cleaning according to Figure 27, expulsion 
of the finished— of f cleaning medium 30 takes place by means of fresh clea- 
ning medium in whether or not only gaseous phase* 

Thereby by means of an increased vacuum in thrust chamber 36 a moving 
downward of the lower chamberblock section 172 toward against stop wall 174, 

35 see Figure 4, with the creation of a cylindrical discharge gap toward the 
diecharge passage* 

With the module according to Figure 1 such an enlarged height of the 
cleaning gaps 190 and 192 takes place by means of increase of the vacuum 
in the pulsator chamber, whereby the stop wall 202 of block section 34 is 
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urged against the stop wall 200. 

As a rsault, an ideal expulsion of the finiahed-off cleaning eediura ta- 
kes place by means of supplied gassou rinse medium SO. 

The piezo pulsatore era connected with the modulator 196, whereby at 
5 least the amplitude of the vibrations cen be regulated. 

Buffer arrangement 218 on top of the pulsators 32 provide a stop for 
restriction of the upward displacement of the pulsators. 

The modules are provided with e~ cylindrical stop wall 200 as lover wall 
of the downward extension 224 of the upper pulsator block 92. in addition, 
10 the central Upper chamber block section 34 is provided with stop wall 202. 

Thereby in the upper stop position of block section 34 the height of 
the cleaning chamber 24 is maximal, 'for instance SO um larger than the 
average height thereof during the wafer cleaning under pulsating action of 
this block section 34. in addition, the height of the discharge gap 156 is 
15 maximal, see Figure 15, 

Furthermore, the bottom side of the upper mounting plate 66 provides 
buffer wall sections 218, and whereby the top section of the pulsators 
provide the contra buffer walls 220. 

Thereby in this stop position for wall sections 200 and 202 a micro gap 
20 222 ia located in between both buffer wall sections 218 and 220, see Figure 
15. ;• ' 

The functioning of this stop/buff or arrangement is ee follows: 

In Figure 13 and strongly enlarged in Figure 13 B by means of an over- 
prsssurs in puleator chamber 98 with regard to the pressure in discharge 
25 passage 28 e eealing off of the discharge gap takes place by means of mem- 
brane section 152 end whereby due to medium supply ths pressure in cleaning 
chamber 24 is increased toward beyond the overpressure in pulse tor chamber 
98 without medium discharge takes place. 

Thereby the limitation of the volume increase of chamber 24 by means of 
30 ths micro reciprocating medium layer in gap 226. 

In Figure 14 A and strongly enlarged in Figure 14 B with an overpreasure 
in puleator chamber 98 with regard to the pressure in discharge passage 28 
e medium buffer is maintained in this gap 226, preventing, that with en 
a pressure in the cleaning chamber, higher than the pressure in this pul- 
35 sstor chamber, the volume of this chamber 24 is increaeed oneiderably. 

This increased pressure now enables, that beyond a certain level there- 
of in cleaning chamber 24, during the downward compreeei n troke repeatedly 
the strongly Increased upward thrust of the medium in di charge gap section 
156 against membrane section 96 results in a lifting of the central 
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ne section 152 from the sealing-off section 154 of the lower chamber block, 

with repeatedly eetabll hlng micro discharge gap 160. 

In Figures 17*, 17 B and 17 C systems are shown for wafer cleaning, with 

by means of the stop wall combination 200/202 the provision of very large 

5 differences in pressure. 

A 

Thereby in Figure 17 with a very high pressure in pulsator chamber 96 
and the discharge passage 28 the increase of a low cleaning pressure -toward 
even a pressure beyond this pressure in this pulsator chamber. Such by means 
of the central supply of cleaning medium into chamber 24. 
10 Furthermore, in Figure 17 8 a considerable drop in pressure in this pul- 
sator chamber for wafer cleaning under a considerably lower pressure, 
without a possible considerable increase of the volume of chamber 24. 

Thereby temporary a considerable discharge of medium from chamber 24 

through the wide discharge gap 156. 

r 

15 Furthermore, in Figure 17 the transfer even from cleaning under high 
pressure toward cleaning under negative pressure* 

Thereby temporary also a considerable discharge of medium from this 
cleaning chamber 24. 

By means of the buffer functioning of the micro gap 226 in between both 
20 stop walls 200 and 202 temporary a considerable reduction of the vibration 
amplitude of the central block section 34. 

In theee temporary stop positions, Figure 17, the pulsating action of 
the top section 220 of the pulsators 32, see Figure 15. 

A 

In Figure 16 by means of thrust medium in buffer gap 222, vibrating to 
25 a small extent, it is prevented, that with such cleaning under high pres- 
sure and a relatively narrow narrow gap 226 between etop walls 200 and 202 
the reciprocations of the chamber upper wall are diminished. 

In particular with cleaning under high pressure, es beyond 50 bar, the 
resistances to be conquered for the vibrating central block section are 
30 that great, that these vibrations possibly are reduced to zero and these 
pulsators transfer these vibrations toward the top sections 220, as is not 
wanted. 

In this way, by means of the buffer functioning of the medium within this 
buffer gap 222, a considerably greater vibration amplitude of the upper 
35 chamber wall 34 than that of the pulsator top sections 220 is maintained. 

Within the scope of th invention it is also possible, that in such mo- 
dule, d pendent on the type of wafer cleaning, only such stop wall combi- 
nation 200/202 or buffer combination 218/220 is used. 

In Figure 5 module 12" is shown. Thereby the reciprocating displacement 
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f th central upper chamber block section 34" under pulsating condition 
takes place by means f liquid medium 104, supplied into pulsator chambsr98" 
and discharged therefrom by means f whether or not a plurality f plunger- 
cylinder arrangements 230# Thereby 'such supply through whether or not a 
5 single supply /discharge channel 232 in the top of this chamber. 

Thereby par supply 230 only a supply and discharge of 150 mm 3 to accom- 
plish with 6 supply arrangements 230 for a 8 11 wafer an amplitude of 40 pm 
of the reciprocating displacements of this block section 34. 

Coneequently f the frequency of these vibrations can be considerable, ap- 
10 proximately 50 Herz for a 40 jim amplitude and 100 Herz for a 20 pm am- 
plitude. 

This module ie extremely suitable for cleaning under high pressure by 
means of the combination of an inert gas, as N 2 , and a super critical fluid, 
as CO^ or even solely C0 2 « 

15 Thereby after this cleaning under ultra-high pressure by means of a 
considerable drop in pressure the transfer of the liquid phase of this me- 
dium toward the gaseous phase, as is also the case with liquid medium, ha- 
ving a low boiling point. Such cleaning aye tern is described in the above 
listed Applications. 

20 For that purpose, the stop wall 200" of the upper block 92" is for e re- 
latively great distance removed from the stop wall 202" of the block sec- 
tlon 34 in its lowest position, far instance 100 jmu 

With this wafer cleaning under pulsating double-floating condition end 
with medium supply through supply orifices 70" and 72% always per puis 

25 during ths upward expansion stroke of this block section 34" discharge of 
cleaning medium 30 takes place froib cleaning chamber 24" through discharge 
gap 156" toward discharge passage 28", as shown in Figure S A « 

Thereby during the compression stroke this charter 24" ie sealed off. 
In another pressure establishing system in pulsator chamber 98", clea- 

30 ning chamber 24" and discharge passage 28" such discharge temporarily ta- 
kes place during the downward compression stroke of thie block section 34" 
and/or during the transfer phase of the compression and expansion strokes. 

Thereby the cleaning gaps 190" and 192" for such module 12" have an 
average height of for instance only 60 um, with consequently, by means of 

35 displacements of this block section 34" of SO pm the creation of very 

greet differences in pressure in these gaps," with during the upward expan- 
sion stroke the transfer of at least part of ths ultra-fine atomized li- 
quid into gaeeous phase, end during the compression stroke the transfer of 
such medium In gaseous phase into ultra-fine! atomized liquid. 
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With an increased expansion stroke, whereby b th malls 200" and 202" 
are at least almost contacting each ther, the height of the discharge 
gap 156" is also considerably enlarged, with a temporarily Increased dis- 
charge of the cleaning medium from chamber 24 % as for the expulsion of 
5 the fini8h8d-off cleaning medium from this chamber by means of gaseous 
medium. 

Thereby also temporary an increased pressure in gaseous lock compart- 
ment 48" for a temporarily Increased supply of gaseous rinse medium to- 
ward discharge passage 28" • 

10 Ulith a low discharge pressure in discharge passage 26" and a conside- 
rable overpressure in the puleator chamber 98" with regard to the pressu- 
re in the cleaning chamber 24", a sealing-off of thlti chamber 24" takes 
place by means of the central section 152" of membrane section 96", ur- 
ging thereby upon the sealing-off wall section 154" of the lower chamber 

15 block 20", see Figure 5 6 # 

Here too t with a considerable increase of the pressure of the cleaning 
medium in cleaning chamber 24" f by means of the resulting upward thrust 
thereof against the central block section 34?an upward displacement is 
established thereof , with an accompanying widening of discharge gap 156" 

20 and whereby finally, due to the accomplished temporary considerable over- 
pressures in this gap* a removal of membrane section 152" from section 
154" takes place, with a discharge of cleaning medium. 

Thereby the discharge of the cleaning medium per puis is that limited, 
that gap section 158" functions as buffer chamber for such gathering of 

25 this medium, that the medium flow toward the discharge paesage 28" is 
uniform to such extent, that a sufficient rinsing of this passage 28" by 
means of gaseous medium 50, urged therein from the geeeous lock compart- 
ment 48" through discharge gap 166", is quaranteed. 

With a temporary considerable drop in pressure in pulsator chamber 98" 

30 by means of the etop wall combination 200"/202", with eventually buffer 

medium in the narrow gap 226", the increase in volume of cleaning chamber 

8 

24" remains limited, as imaginary is shown in Figure 5 . 

Within the scope of the invention also for this module the wafer cleaning, 
as is shown in Figures 24 through 28, is applicable in a form, adapted 
35 ther ♦ Tnereby such cleaning action can be follow d by enother wafer pro- 
cessing, as for instance oxidation or de-hydration bake. 

In Figure 29 the installation 310, se els Figure 1, for wafer trans- 
fer, proceeelng, storage and diagnose under a contamination controlled 
condition is shown* 
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This installation thereby «a inly consists of the waf r transf er/pro- 
ceasing compartments 314 and 31 6, with the adjacent waf r transfer/, 
de-ga sing / storage/diagnose compartments 318 and 320, situated in 
a chip production plant. 
5 At the level of floor 378 of the operating room 334 within the enclo- 
sed compartment 322 the floor 340 is located, functioning thereby as a 
horizontal separation wall in between the upper compartment 330 and the 
lower compartment 352, see Figure 32. 

modules 326 and 328 for wafer transfer and all-sided wafer cleaning, 
10 as are shown in Figures 1, 4 or 5, in adapted configuration are mounted 
against the vertical separation wall sections 336 and 338. 

These sections of separation walla 324, extending in longitudinal di- 
rection of the installation 310, are placed wider an angle with regard 
to each other and in -tat way also these modules. 
15 In addition, by means of at least one vertical separation wall 360 
and such whether or not in combination with the sidewall of the proces- 
sing equipment 332 the wafer transfer/processing compartments 314 and 316 
are separated from each other* 
_ This vertical separation wall 324 and the other vertical wall sections 
20 extend in upward direction from this floor 340 toward at least beyond the 
wafer transfer zone 362, causing the compartments 314, 316, 318 and 320, 
together with the corridor 364, to be eeoarated at this transfer zone in 
horizontal direction. 

These compartments 314, 316, 318 and 320 extend in upward direction to- 
25 ward into operator room 334 and whereby the upward ssaling-of f is accom- 
plished by means of the cover sections 346, connected against the ceiling 
354 of this room 334, see Figure 32. 

In the wafer transfer compartments 318 and 320 per wafer transfer/pro- 
cessing compartment a wafer transfer robot 354 is located for supply and 
30 discharge of waf ere 26 toward and from the cleaning modules 326 and 328, 
diagnostic stations 342 and series of wafer storage/degassing modules. 

Some distance above the floor 378 the cleaning chambers of modules 326 
and 328 are located, with supply and discharge of wafers 26 on tranfer le- 
vel 362. At the wafer processing side supply and discharge toward these 
35 modules snd therefrom takes place by means of transfer robots 356. 

In the common upper section 498 of the upper compartment 330 the filter 
houses 358 for inert gas, which is lighter than air, as N^, are secured and 
connected with a common supply duct 366 for this inert gas as upper medium 
368. 
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Furthermore , by raeans of supply duct 374 supply of air as lower medium 
372 tak 8 place toward filter houses 370, providing air toward corridor 364. 

In th 8B filter houses 358 and 370 exchangeable filter cartridges are 
located* 

5 Corridor 364 consists of the central corridor section 376 f extending in 
longitudinal direction of the installation* and the branched corridor sec- 
tions 378 , located in between successive wafer transfer/processing compart* 
ments. 

By means of level regulator 380 in these corridor sections the separa- 
10 tion level 382 between both mediums 368 and 372 is kept on a level, located 
some distance underneath wafer transfer zone 362* 

Thereby the orifices 370 for the lower medium 372 are located underneath 
this level* 

In floor 340 the man holes 384 ere located end whereby on top of these 
15 holes the person enclosures 386 are arranged* 

In compartment 352 the person elevators 388 are located for displacement 
of a person toward and from this floor 340* 

In the lowest position of such elevator by means of a displaceable wall 
this roan hole is closed* 
20 The lower section 550 of this person enclosure is made of an at least 

less deformable synthetic material, as teflon, in such way. that it functions 
as carrier for the upper section 552, which is also sufficiently non-deform- 
able, and provided with a transparent head enclosure 554. 

Furthermore, this lower section 550 is open at its bottom side and local- 
25 ly made heavier. in its section 548* 

By means of a flexible section 556 the lower and upper section are secu- 
red to each other, enabling a considerable bending of upper section 552* 
for instance 60°. 

In addition* this upper section 552 contains coupling sections for se- 
30 curing the flexible arm sections 558* 

Furthermore, the lower section 550 is provided with rolls for the dis- 
placement of such enclosure over floor 340* 

Furthermore* this carrier section 548 is provided with eealing-off means 
for a leak-free securing thereof onto the test and cleaning facility 530, 
35 see Figure 29* 

The medium supply and discharge tubings 390 and 392 for 8uch enclosures 
386 are coupled with the nlppl s 394. located in fl or 340, f r connection 
thereof with a supply and discharge of respiration air* 

In that way, this respiration medium cannot contaminate the column ultra- 
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filtered lower medium 374, situated in corridor 364 above this floor 340. 

Oue to the relatively great dletanc in between separation level 382 
and floor 340, approximately 0,3 meter, it ie n t possible, that during 
the maintenance of the equipment in this upper compartment 330, with accom- 
5 panying displacements of persons therein, the lighter upper medium 368 can 
enter such enclosure and disturbs the respiration of such person* 

By means of elevator 388 such person can enter this enclosure 386 through 
its open bottom side 548 and can withdraw therefrom* 

Furthermore, in compartment 330 in racks 398 ultra cleaned components 
1 0 for the equipment are stored within the column ultra-cleaned upper medium 
368* 

In this installation the application of TV cameras for monitoring in 
operator room 334 the successive wafer transfers, correct functioning of 
the equipment and the maintenance personnel during the maintenance* 
15 Furthermore, in floor 402 of the wafer transfer/processing compartments 
314 end 316 the discharge ducts 404 are located for discharge of upper me- 
dium 368 end whether or not combined with processing medium, see also Figu- 
res 30 and 31, in downward direction toward thfe whether or not central 
discharge duct 406* 

.20 If required, as with open wafer processing stations, such discharge duct 
can be connected with an own discharge to simplify the separation of pro- 
cessing medium* 

In addition, in wafer transfer compartments 318 and 320 in floor 408 of 
the cassette transfer tunnels 410 the discharge ducts 412 ere located for 
25 discharge of medium 368, and such whether or not combined with contaminants, 
toward the central discharge duct -414* - 

Furthermore, in floor 340 of corridor 364 the discharge ducts 416 are 
located* These ducte are connected with the discharge duct 418* 

Within the scope of the Invention these ducts can be connected with lo- 
30 wer compartment 352 as discharge duct* 

The volumes upper end lower medium are limited and depend on the locally 
required cleanroom condition. 

In the lower compartment 352 the secundary sections of the wafer trans- 
fer-, processing- and diagnostic equipment and accessories, as tanks, Dumps 
35 and piping, are located* 

If required, also in this lower compartment the location of processing 
reactors or even underneath, with supply and discharge of wafers by means 
f cess ttes* 

In Figure 29 the installation 310 consists of two rows 314 end 316 of 
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wafer processing tat ions, in which successive wafer processings take place 
under vacuum in groups 420 t 422, 424 and 426 f high vacuum wafer processing 
modules* 

Thereby within the scope of the invention any type of wafer processing 9 
5 whether or not in batches or individual* 

Furthermore , the number of orocessing modules can vary per station from 
a single module on, dependent on the type of wafer processing* 

In addition , in between these wafer processing modules a wafer diagnos- 
tic station and/or a wafer orientation station can be arranged. 
10 In Figure 30 a section of a modified installation 31 0 1 is shown at group 
420* of high vacuum wafer processing stations. 

With a number of high vacuum wafer processing stations 9 due to the ex- 
tremely discharge volume of processing gases from such station toward the 
wafer transfer section 428 in front thereof 9 this section at leaet locally 
15 does not need to be separated with a vertical eidewall from wafer transfer 
compartments 318 and 320. Consequently, in that location the cleaning modu- 
les 326 and 328 together with the wafer transfer robot 356 can have a posi- 
tion within these wafer transfer compartments 318* and 320** 

After the wafer processing under high vacuum, mostly processing contami- 
20 nants 9 as metal deposition, has to be removed from the wafer thoroughly* 

For that purpose 9 if required 9 in exit module 430 any type of effective 
treatment of the wafer • as for instance the removal of such metal particles 
or other deposition by means of an etch process* 

Subsequently, in module 328* a continued Processing of this wafer, as 
25 cleaning thereof by means of ultra-fine atomized liquid, situated within 
a gaseous medium as carrier medium, takes place* 

Such thorough post treatment of the wafer in whether or not a combination 
of modules is followed by a thorough removal of moisture, which during the 
post treatment has entered the interior of the wafer, therefrom, because 
30 this moisture start to function as contimination during the following wafer 
processing under high vacuum* 

With a wafer cleaning by means of the combination of N 2 with a supercri- 
tical fluid, as C0 2 , euch removal of moisture is not required* 

Such degaeeing of the wafer, even by means of the combination of high 
35 vacuum and an Increased temperature, takes a possibly longer than 20 minu- 
tes* 

F r that purpose, in wafer transfer compartments 318 and 320 wafer de- 
gassing stations 444 are located, preferably consisting f a series of de- 
gassing modules 446, 448 and 450. 
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As the Installations are provided with different wafer processing sta- 
ti ns, as fox wafer processing under high vacuum and lithography oriented 
wafer processing, and these installations are located aside each other, pre- 
ferably an automatic transfer of the wafer ceseettes takes piece through 
5 tunnel 41 0, connecting the exit section 432 of Such installation 31 0 or 
section thereof with ths intrance section 434 of another installation 31 0» 
or section thereof. 

Thereby in such receiver station 434 two arrangements 436 and 438 to 
receive cassettes 440 ere located, which storage facilities are connected 
10 with the cassette supply and discharge device 442. 

Ae thereby a first caeeeppe 440 is unloading wafers by means of wafer 
transfer robot 354, in the meantime the other unloaded cassette 440 can be 
returned toward discharge station 432 of ths othsr installation by means 
of this device 442 end subsequently replaced by snothsr, loaded cassette. 
15 In Figure 31 a section of Installation 310* is shown, wherein lithogra- 
phy oriented wafer proceesings take place in group 452 of wafer processing 
stations. 

Here too, if required, the use of such degassing station 444 », with mo^ 
dules 446' and 448', as in front of coating deposition station 452, wherein 
20 in the first module HMOS vepor primer is deposited onto ths wafer 26 under 
high vacuum. 

Here too, et the entrance 434 < the etorege arrangements 436 » end 438 » 
for two wafer supply cassettes 440. 

Furthermore, here also the sens discharge system for the inert gas 368 
25 through discharge ducts 404* in lower wall 402 •, whereby its gathering ta- 
kee piece within gethering compartment 454, located immediately underneath 
thie separation wall 402', see also Figure 4. 

Furthermore, hereby also the discharge of inert gas 368 from the wafer 
trensfer compartment 318* takes place through ducte 414 », located in its 
30 lower separation wall. 

In this installation, if not required, as st stepper ststion 456, the 
omittence of the separation wall in between such etetion and the wafer trans- 
fer compartment 318', because such ststion st leaat almost does not genera- 
tes contamination and no processing gases have to be discharged. 
35 Furthermore, for the coating dsposition ststion 458 behind ths exit 

module 328 » still en additional module 430* for wefsr treatment la located. 

Within the scoos of the invention these modules can be exchanged or this 
second module omitted. 

For euch installation any othsr combination of wsfsr trenefer/procsssing 
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stations and whether or not combined with wafer tran fer/de-gaaing/diagnose 
compartments, as shown in Figures 30 and 31 , an be used end such in any 
size and number* 

Furthermore* combinations of grottos of high vacuum stations and other 
5 wafer transfer/processing stations are possible, including wafer transfer/ * 
processing installations, wherein at least a total wafer processing cycle, 
with whether or not locally a repeat, if required, as for DSAP1 wafer pro- » 
cessing technics with multiple layers of elements. 

The maintenance of the columns inert gas 368 and air 372, including 
10 contamination control, is as follows: 

In central corridor section 376 and branched corridor sections 378 a 
column highly filtered air 372 is maintained, with on top the column ultra- 
filtered inert gas 368. 

By means of supply of this air through supply orifices 370 and its dis- 
15 charge through ducts 51 6, to a sufficient extent a contamination-free con- 
dition for this air is maintained, also during local maintenance activities. 

In addition, within this heavier column air by means of the non-def orm- 
able lower sections of the contamination-free exterior of the person enclo- 
sures 386, which also during such maintenance remain immediately above the 
20 corridor floor 340, the whirling actions of the air are extremely limited* 
Consequently, no breaking through of air in upward direction into the 
column inert gas in upward direction beyond the vertical eidewalle 324, 
336, 338, 360 and 362 takes place. 

In addition, thereby almost no transfer of the relatively heavy contami- 
25 nants take place from this column air in ypward direction towards this 
column inert gas. 

Furthermore, gradually even a transfer of relatively heavy contaminants, 
present in this column inert gas, takes place toward this column air. 

In that way, this column inert gas in these corridor sections 376 and 
30 378 functions as a buffer, with only a very restricted discharge thereof 
through discharge orifices 460 at the separation level 382, if required, 
as imiginary is shown in Figure 32. * 

Consequently, an ideal opportunity is accomplished to have the upper 
compartment aection 358 of upper compartment 330 function as a common ♦ 
35 duct for the inert gas, which locally is supplied into this upper section 
through the centrally situated filter arrangements 358 r through the 
imaginary indicated filter arrangements. 

As in the wafer transfer/processing compartments 314 and 316 the dis- 
charge ducts 404 are located in floor 402 and in the wafer transfer/de- 
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gasing/storage/diagnoatic compartments 318 and 320 the discharge ducts 512 
in their floor, this supplied inert gas is moved over this tstionary co- 
lumn inert gss in these corridor sections 376 and 378 as contaminatl n-frse 
gaseous guide wall and over the vertical separation walls 324, 326, 360 and 
5 362 into these compartments 314, 316, 318 and 320 and suctioned off through 
these discharge ducts 404 and 414. 

Thereby these filter arrangements 358 are situated individually, with a 
spreading of the inert gas by means of this upper section 358. 

Furthermore, the location and size of the discharge orifices in compart- 
10 msnts 314, 316, 318 and 320 are adjusted to" the locol wafer transfer end 
processing In order to restrict the use of this gas as much as possible. 

Such in cooperation with as many of discharge ducts 404 and 412, as re- 
quired. 

In eddition, by means of the use of gather compartments 454 underneath 
15 wafer transfer/processing compartments, where required, In any place within 
such wafer transfer/processing compartment the downward flow of the inert 
gas can be maintained on the level, wanted. 

Consequently, a very simple, but extremely effective eupply and discharge 
system ie accomplished for the inert gas. 
20 Instead of maintaining the height of the separation level 382 by means 
of float switch 380 it ie also possible to accomplish such level by means 
of a number of discharge orifices 460 at this separation level for air and/ 
or inert gas, as imiglnary is shown in Figure 32. 

If this level is above such orifice, than exclusively discharge of air 
2S takes place, whereas, if this level is underneath such orifice, only dis- 
charge of inert gas takes place. 

In another configuration this float switch 580 cooperates with these 
discharge orifices f with these discharge ducts as safety* 

Thereby these orifices are positioned over some distance above the swit- 
30 ching level of this float switch* 

Thereby the opening of such discharge orifice can be regulated from clo- 
eed on, and whereby during maintenance locally an increased discharge of 
inert gas through the local discharge orifices is established. 

In Figure 33 installation 310" is shown, whereby the separation wall 340" 
35 solely as floor of corridor 364* is located in between the upper compart- 
ment 330* and the lower ompartment 352". 

In addition, the separation level 382" in between the column gas 368 and 
the column ultra filtered air 372 is low red and whereby the vertical sepa- 
ration wall 324" extends upward from this floor over some distance beyond 
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this level. 

Here too, the wafer transf r/processing/storage/dlagnostic compartments 
314" and 318" respectively 316" and 320" are combined, with no separation 
wall in between these compartments and the lower compartment 352". 
5 Furthermore, in these compartments immediately above the separation le- 4 
vel 464 f which in height corresponds with the separation level 382" at the 
corridor 364", the discharge orifices 466 are located, which are connected * 
with the discharge duct 358. 

The gaseous medium 368, here also supplied through filters 358", is mo- 
10 ved through these compartments 314"/318" and 3l6"/320" toward these dis- 
charge orifices 466. 

JXie to the relatively great distance between the wafer transfer zone 
362" and these discharge orifices 466, combined with a great number thereof 
end an extremely low downward velocity of this gaseous medium, locally lees 
15 than 1 mm per second, with e good spreading thereof, there where required, 
such compartment to a sufficient extent is provided with fresh inert gas. 
Such in particular at this wafer transfer zone. 

Such also because of the possible adjustment of this discharge by means 
of valves 468. 

20 Furthermore, in these compartments supply of highly filtered an heated 
air 372 takes place immediately underneath this separation level 466, with 
a good spreading thereof. 

This air, the same as the highly filtered air, supplied into corridor 
364" through supply orifices 370", is suctioned off through lower compart- 
25 ment toward the discharge openings 472 in its floor. 

Within the scope of the invention it is possible, that this vertical 
separation wall 324" whether or not locally or in part is omitted. 

Such separation wall 324« thereby in particular functions to prevent, 
that contaminated air from the air column 372" in corridor 364" can be dis- 
30 charged through these compartments 314"/318" and 316"/320". 

Within the scope of the invention it is also for this installation pos- 
sible, that this vertical wall 324" extends in upward direction from floor 9 
340" toward beyond the wafer transfer zone 362". 

The independent discharge of the air from corridor 364" takes place 3 
35 through openings 416", located in floor 340". 

The open passage 470 underneath compartments 314"/318" and 316"/320" 
enable, that components of the equipment, as piolng, can freely extent the- 
rein and do not need to be lead through one or more walls. 

In addition, this equipment is also accessable from lower compartment 
352". 
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In addition, parts of this equipment or vsn the entire equipment can 
be displaced through this passage toward or from the upp r compartment 330", 
in particular f r replacement thereof. 

Furthermore, for thie installation 318* any position of the supply fii- • 
5 tsrs 358" for the inert gas 368 is possible, as, if rsquirsd, on top of 
thsse compartments, as imiginary is shown in Figure 1. 

By using seriee of wafer cleaning modules within ths isolated compart- 
ment, filled with an inert gas, the installations 310, 310* and 310" have 
the following positive features: 
10 1. An ideal use of the combination of upper compartment 330, lower com- 
partment 352 and operator room 334 for the isolated location of wafer 
transfer and processing equipment, controlling, storage and diagnose, re- 
eulting in the following t 

a) in this upper compartment 330 an improved interface of the equipment 
15 sections 332 with other equipment sections end with e considerably 

reduced spacing in between* 

b) possibly uniform distances between these equipment sections 332; 

c) in this upper compartment 330 a considerably reduced maintenance of 
only these equipment sections 332, with e positive contribution to 

20 ths considerably reduced generation of contamination j and 

d) almost no equipment sections above the wafer transfer /processing 
zone 362 in continuous open position thereof, with e negligible ge- 
neration of contamination. 

Consequently, elso s negligible and controlled generation of contami- 
25 nante by the equipment sections 332 end other equipment, located within 
the upper compartment* 

2. In this upper compartment 330 the effective uee of submicron filtered 
inert gas 368, as t^, ins teed of air, contsining moisture and othor, whether 
or not organic contamination. 
30 3. An effective removal of deposition of eventually generated contami- 
nants from the wafers by mssns of an all-sided wafer cleaning in a aeries 
of wefer cleaning modules 326 , 328 end 430. 

4. By making uee of the vertical separation wall 324 and the buffer 
column highly filtered inert gas 368 above the column highly filtered air 

35 372, no transfer of contaminants from the corridor sections 376 and 378 to- 
ward the compertmente 314, 316, 318 and 320 r combinations thereof. 

5. In the upper compartment 330 a negligible transfsr of contaminants 
toward the equipment ee tlons 332 during its maintenance by means of ths 
following: 
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a) the inert gas as environmental medium, containing n water vapor and 
other contaminants; 

b) a contamination-free person enclosure 386 , with an own discharge of 
the respiration air for the person within; and 

5 c) almost no whirling actions by means of the application of the separa- 
tion wall 324, together with an almost static column inert gas 368* 
6. An optimal and effective use of wafer transfer robots 354 and 356, 
with a minimal generation of contaminants* 

7* In these compartments 314 9 316, 318 and 320 or combinations thereof 
10 an additional optimal interface condition for all equipment by means of the 
wafer transfer between the equipment on a single, standard level* 

8* An effective degassing of the wafers in sealecUoff degassing modules 
446, 448 and 450, with an own discharge of produced vapors and gases* 

9* The heavier processing medium, discharged from the processing modules 
15 into these compartments, moves downward within the column inert gas toward 
the discharge orifices 404, 412 and /or 466, whereas with the existing in- 
stallations often the ascent takes place of lighter processing gases and 
vapors within the cleanroom air* 

10* In compartments 314, 316, 318 and 320 or combinations thereof a frac- 
20 tion of the whirlings above the wafer transfer zone, present in the exis- 
ting installations* 

11 * No temporary, extremely unfavorable conditions in these compartments 
314, 316, 318 and 320 or combinations thereof, as with existing installa- 
tions due to the uncontrollable temporary proximity of personnel, generating 
25 contamination, whereby within the whole transfer/processing/control compart- 
ment a considerable laminar downward flow of ultra cleaned cleanroom air 
has to take place* 

Consequently, with the installations 310, 310* and 31 0 W the inert gas 
almost only is required as static environmental medium, with a minimal down- 
30 ward discharge thereof through compartments 314, 316, 318 and 320 or combi- 
nations thereof for the extremely restricted downward discharge of minimal 
quantities of generated contamination and processing medium through these 
compartments • 

Also because of the restricted size of the upper compartment 330, the to- 
35 tal consumption f inert gas is only a fraction of the total consumption 
of cleanroom air with the existing installations, often lees than 1 %. 

Consequently, an ideal local suoply of this inert gas 368 is possible 
through mini filters, located in the top section of this upper compartment 
330* 
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Furtherm re, for this installati n all other configurations and methods 
in whether r not adapted form, as described in the Out h Patent Applicati- 
ons, serial Nr'e 9000579, 9000902, 9000903,. 9001177, 9001400, 9001862, 
9000374, 9000375, 9000376 and 9100237 of Applicants, are applicable. 
5 Furthermore, structures and methods of thie' installation in whether or 
not adapted form are applicable in theee installations, listed above. 

In Figure 8 the module is suitable for considerable differences in pres- 
sure between the pulsstor chamber 98 and the discharge passage 28. Such 
for in particular wafer cleaning under high pressure, as with combined 
10 with a supercritical fluid, ae C0 2 . 

Furthermore, thereby the possible replacement of gaseous lock compart- 
ment 48 by the outer environment 170 as supplier of the inert gas to main- 
tain the gaseous lock within gap 166, see Figure 7, together with urging 
of this gas toward the discharge passage 28 for rinsing thereof. 
15 In that case the inert gas compartment 330 of installations 310, 31 0» 
and 31 0*, eee Figures 29 through 33, functions as such environment. 

The lower wall section 230 of the upper chamber block 22 has preferably 
et the central section 152 of membrane section 96 e slightly lower level, 
for instance 5 urn, than the adjacent wall sections 232 and 234, see Figure 
20 8 . Oppositely, the cooperating section of the lower chamber block can be 
provided with en upwardly extending wall section at this central membrane 
section 152. 

With no pressure build-up in chambers 24 and 98 and no vibrating biock 
section 34, together with an urging of chamber blocks 20 end 22 against 

25 each other et their stop walls 114 and 116, this cylindrical section 152 
under spring loed Is urged upon corresponding section 154 of block 20. 

As this membrane section is relatively etiff , during the upward expan- 
sion stroke of block section 34 it ie jointly drawn upward around the cy- 
lindrical bending line 210, and spch against this spring load. 

30 Finally, depending on the pressure of the clesning medium within the 
discharge gap section 156 with regard to the pressure in pulsstor chandler 
98 and in diecharge passaga 28, this section 152 ie jointly moved upward 
over a micro distsnce, with the temporary creation of the micro passage 
160. 

35 With the eubeequent downward compression stroke of block section 34 thie 
stiff membrane eection 96 is Jointly drawn downward by thie bl k section 
against th upward thrust of the further compressed clesning medium within 
discharg *gap sect! n 156, with the again accomplished urging of section 
152 against action 154, end an established sealing off of chamber 24. 
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The duration and extent of such lifting of section 152 from section 154 
depends n the stiffness of membrane 96, the difference in pre sure between 
b th chamb rs 24 and 98 and discharge passage 28 end the vibration amplitu- 
de of block section 34. 
5 Such stiffness of membrane section 96 depends on the differences in pres- 
sure for this cleaning module , with a maximal stiffness for wafer cleaning 
under a maximum average pressure , for instance 80 bar and pressure fluctu- 
ations of 40 bar* 

With a maximal set pressure in pulsator chamber 98 , with an accompanying 
10 considerable downward thrust thereof on membrane section 96, a discharge 
of cleaning medium from chamber 24 takes only place after the build-up of 
a -considerable pressure therein. 

With a sudden considerable drop in pressure in pulsator chamber 98 an 
increased discharge of cleaning medium 30 from chamber 24 takes place until 
15 again stab ilisa t i on occurs in supply end discharge of this medium toward 
and from this chamber* 

With no supply of medium 30 into chamber 24 at first, due to a still con- 
tinued expulsion of this medium the positive difference in pressure between 
pulsator chamber 98 and chamber 24 will increase* with consequently an 
20 increased urging of section 152 upon section 154 end finally an optimal 
sealing-of f condition* 

Figure 6 shews module 12 ft> 9 whereby the lower chamber block 20" ' is 
also provided with a central section 24 0, which by means of supply and dis- 
charge of liquid medium 104 toward and from the lower pulsator chamber 244 
25 Is reciprocated under a low frequency* 

Thereby the earns cleaning of wafer 26 in chamber 24 ,,, f as described for 
the module according to Figure 1 • 

The cylindrical stop combinations 200 ,,, /202 f ■ 1 for these block sections 
34* v 9 and 240 provide the limitation of the block displacements, preventing 
30 an unallowable deformation of membrane sections 96 v 9 1 and 242« 

Thereby preferably the frequencies of the block vibrations are different, 
with consequently variation of the resultant amplitude to a great extent* 

Periodically considerable amplitudes are established, whereby discharge 
of medium from chamber 24 • • 1 toward discharge passage 28 • 1 ■ is accomplished 
35 between membrane sections 162 ,,f end 260, moved eway from each other. 

Within the scope of ths invention it is also possible, that in another 
module configuration nly the central lower chamber block section 240 vi- 
brates* 

Furthermore, that one f these pulsators is an ther type of pulsator, 
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a for instance a piezo transducer. 

In Figure 9 a Modified configuration of the medium discharge system f r 
the cleaning module is shown* 

Thereby the use of two membrane sections 96 • and 262 as part of upper 
S chamber block 22, with in between the cylindrical eealing-off section 266. 

In Figure 9 medium charge of cleaning chamber 24' takes piece and where- 
by the overpressure of medium SO in pulsator chamber 98' and section 264 
thereof above membrane section 262 with regard to the pressure of medium 
30 in chamber 24* provides the urging of loner wall 278 of this section 
10 266 in downward direction upon ^ corresponding wall eeotlon 280 of lower 
chamber block 20'. 

Such also during the reciprocation of central block section 34 «, because 
membrane section 96* absorbs these pulsations. 

In Figure 9 B charging with medium of chamber 24' has taken place and 
15 whereby the pressure in this chamber to a email extent is higher than the 
pressure in pulsator chamber 98* i.. 

Thereby en increase in volume of this chamber 24' is accomplished, with 
en accompanying upward displacement of block ssction 34', including membra- 
ne section 96 » end eealing-off ssction 266, until this sealing-off section 
20 with its upper wall 276 ie urged against stop wall 200', located within 
pulsator chamber 98*. 

Thereby stop wall 202' of this block section 34' not yet ie urged against 
this stop wall section 200'. 

Consequently, the combinstion of discharge gap 156' and its extension 
25 268 ie creeted and whereby membrane eection 262 at its inner end 282 is 
Jointly moved upward. 

Thereby this combination of discharge gaps function as buffer compart- 
ment in buffering cleaning medium 30, during the puleeting action of the 
upper chamber wall 34' urged from this chamber 24 • and backward. 

30 Thereby the negative pressors within discharge passage 28' and gap sec- 
tion 158', extending partly in inwerd direction toward underneath this mem- 
brane eection 262, still provldee such thrust in downward direction of the 
pressure of medium 50 in pulsator chamber 9B, that central part 270 of 
this membrane eection 262 still is urged upon well ssction 272 of lower 

35 chamber block 20'. 

In Figure 9 by means of a continued supply of cl aning medium 30 into 
chamber 24' the pressure in this chamber is still further increased, where- 
by finally the resultant thrust on membrane section 262 causes the section 
270 at leeet temporary to lift from wall 272 over e micro distance. 
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plishing a discharge of finished-off cleaning medium 30 through discharge 
gap 274 and gap section 158* toward discharge passage 28 » • 

Within the scope of the invention any other build-up in pressure for this 
medium sealing-off /pass-through system is possible, with whether or not the 
5 application of a stop system and including wafer cleaning under high pressu- 
re or negative pressure. 

The combination of membrane sections 96 • and 262 f with in between the dis- 
placoable sealing-off section 266, can be considered as an enlarged membrane 
section, whereby membrane part 96 • thereof functions as flexible element in 
10 between this sealing-off section 266 and the pulsating block section 34 • 
and the other membrane part 262 functions as flexible element in between 
this sealing-off section 266 and the outer block part 94 •. 

In Figure 9 in addition in phase II is shown, that graduaaly the clea- 
ning under high pressure is changed into a total discharge of the cleaning 
15 medium* 

For that purpose, gradually the pressure in pulsator chamber 98 • is de- 
creased, whereby due to the* overpressure in chamber 24 ■ the upper wall 276 
of sealing-off section 266 remains urged against stop wall 200', with due 
to the accompanying increased upward thrust against membrane section 262 
20 at least temporary a continuously maintaining of discharge gap 274 in be- 
tween membrane wall 270 and contra wall 272 of lower chamber block 20'. 

Thereby still stop wall 202' of block section 34 • is not urged against 
stop wall 200* 

However, with a sudden drop in pressure this will be the case, causing 
25 this stop combination to function as safety. 

As a result, an ideal system for cleaning under high pressure is accom- 
plished, with still the possibility of a negative pressure in discharge 
passage 28 1 , whereby gaseous lock compartment 48* can be omitted and the 
gaseous medium, required for its supply into this passage, can be withdrawn 
30 from the outer module environment, as the inert gas compartment 330 of the 
Installations according to Figures 29 through 33. 

In the at least almost joined position of walls 278 and 280, see Figure 
9 , the height of gap 288 in between block wall sections 284 and 286 near 
chamber 24 1 is still at least 10 pm, depending on the pulsation amplitude. 
35 Consequently, during the wafer cleaning, se Figure 9 B , the height of 
thl gap section 288 is sufficient to have the pulsating reciprocations of 
upper chamber wall 34 ■ taking place at least almost jam-free, as is wanted 
with wafer cleaning under ultra-high pressure. 

ufith the wafer supply systems according to Figures 18 through 22 it is 
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also possible, thet after centering of the arrived waf r within the recess 
102 f the upper chamber block 22 the support blade of the robot arm ie 
drawn from underneath the wafer, with entering of the chamber recess in 
lower chamber block 20 by the wafer in a tilted position thereof, as imigi- 
5 nary is shown in Figure 18° with position 292. 

Such is possible due to the extremely small height of the wafer transfer 
gap in between both chamber blocks, enabling a negligible tilting of the 
wafer and no unallowable forces, applied thereon. 

For an easy entering the recess 122 by the tilted wafer, this recess has 
10 e somewhat larger entrance diameter together with an inclined eidewall. 
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CLAWS 

What is claimed is: 

1* Apparatus for wafer transfer and processing, consisting of at least 
one wafer cleaning module , and in addition: 
5 a) a combination of lower chamber block and upper chamber block; 

b) a cleaning chamber, located in between these blocks in at least one 
central recess, for cleaning a wafer; 

c) in this block arrangement in lateral direction aside this chamber 
a discharge passage for the cleaning medium; 

10 d) means for removal of said chamber blocks from each otter for wafer 

transfer toward and from said cleaning chamber and displacing toward 
each other for wafer cleaning; and 
e) a pulsator for. during at least the wafer cleaning in said cleaning 
chamber by means of the reciprocation of a chamber wall under vibra- 
15 ting action, providing an at least temporary variation of the height 

of said cleaning chandler; 
comprising such means, that during the wafer cleaning, with an at least 
temporary established medium discharge gap in between said chamber blocks 
from said cleaning chamber toward said discharge passage, a ssaling-off 
20 system is established by means of at least gaseous medium* 

2. Apparatus as defined in Claim 1, comprising such cooperating stop 
walls, that in joined condition of said walls at least jointly temporary 
said mini medium discharge gap in between seid cleaning chamber and said 
discharge passage is accomplished* 
25 ■ 3* Apparatus as defined in Claim 2, comprising such means, that thereby 
said medium discharge gap extends uninterruptedly in radial direction du- 
ring part of the wafer cleaning action. 

4* Apparatus as defined in Claim 2, wherein thereby at least one of 
said stop walls as stop wall section is at least jointly part of whether or 
30 not an extension of one of said chamber blocks in lateral direction beyond 
said discharge passage* 

5. Apparatus as defined in one of foregoing Claims, containing such 
means, that as thereby said chamber blocks comprise in addition cooperating 
in radial direction uninterrupted wall sections, extending in lateral di- 
35 rection outward said discharge passage* during the wafer cleaning said 
combination of wall sections at least almost entirely eals off said dis- 
charge passage in lateral direction from the outer environment* 

6* Apparatus as defined in Claim 5, comprising such means, that din clea- 
ning position of said chamber blocks by means of gaseous medium a sealing 

« 
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off system is established for said discharge passage in laterally outward 
direction. 

7. Apparatus as defined In Claim 5, wherein It comprises such means, 
that as thereby at said wall sections in between said blocks a gaseous 

5 lock compartment Is located, extending in radial direction, gaseous medium, 
supplied into said compartment, prevents that clsaning medium, arrived in 
said discharge passage, can escape therefrom In laterally outward direction 
in between said wall sections, 

8. Apparatus as defined in Claim 7, comprising such msans, that medium 
10 supply into said gaseous lock compartment for maintaining a gaseous lock 

takes place through a laterally .outward extension thereof. 

9. Apparatus as defined in Claim 8, wherein said extension of said ga- 
seous lock compartment extends In laterally outward direction toward the 
exterior of said chamber block arrangement for supply of medium toward 

15 said compartment from the environment ousiije said block arrangement. 

1 0. Apparatus as defined in Claim 7, comprising such msans, that as said 
gaseous lock compartment comprise* an in vertical direction enlarged aec- 
tlon, connected with an individual supply of filtered gaseous medium, during 
the Joining of said stop wall sections of eald chamber blocks the discharge 

20 of this gaseous medium from said compartment toward said discharge passage 
is limited. 

11. Apparatus as in Claim 10, wherein said chamber blocks in addition 
comprise a combination of cooperating , in radial direction uninterrupted 
wall sections, extending in lateral direction outward said gaseous lock 

25 compartment and said combination of wall sections during the wafer cleaning 
seal off said gaseous lock compartment In outward direction to such 
extent, that thereby the escape of medium from* said compartment in laterally 
outward direction at least is limited. 

12. Apparatus as dsfinsd in Claim 11, comprising such msans, that thereby 
30 the pressure of the medium in said compartment during the discharge of 

clsaning medium is higher than the pressure of the medium in said discharge 
passage. 

13. Apparatus as dsfinsd in Claim 7, comprising such means, that said 
wall ssctlons, located in laterally outward direction of said gassous lock 

35 compartment, jointly for at least part thereof are said stop wall ssctlons. 

14. Apparatus a defined in one of foregoing Claims, wherein, as said 
chamber blocks comprise the following corresponding wall sections: 

a) 8 top wall sections; 

b) in radial direction uninterrupted wall sections, extending in laterally 
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outward direction from said discharge passage; and 

c) in radial direction uninterrupted wall sections in between said clea- 
ning chamber and said discharge passage, 

it f urthar comprises such means, that in joined position of said stop wall 
5 sections the following medium discharge gaps are established: 

a) outward said discharge passage a discharge gap for supply of gaseous 
medium toward said discharge passage; and 

b) at least temporary in between said cleaning chamber and said dis- 
charge passage an in radial direction uninterrupted discharge gap for dis- 

10 charge of cleaning medium from said cleaning chamber. 

IS. Apparatus as defined in Claim 14, comprising such means, that as 
eaia chamber blocks in addition comprise the following corresponding wall 
sections t 

c) in radial direction uninterrupted wall sections, extending in late- 
15 rally outward direction from said gaseous lock compartment, 

in Joined position of said stop wall sections in addition the following 
medium discharge gap is established: 

c) outward said gaseous lock compartment a micro gap in between said 
wall sections, with possibly a local joining. 

20 16. Apparatus as defined in Claim 15, wherein it comprises such means, 
that the flow resistance for medium in said gaps is that considerable, that 
during the wafer cleaning in said gaseous lock compartment an overpressure 
ie maintained with regard to the pressure of the medium in lateral direc- 
tion outward said gaseous lock compartment. 

25 17. Apparatus as defined in Claim 14, wherein, as said chamber block 
walls, extending in laterally outward direction from said cleaning chamber, 
in addition for a considerable part thereof comprise transfer zones, elong 
which the wafer is transferred toward and from said cleaning chamber, said 
atop wall sections are located et least outside the transfer zone of the 

30 wafer, cleaned in said clsaning chamber. 

18. Apparatus as defined in Claim 17, wherein said wall sections, located 
in lateral direction immediately outward said gaseous lock compartment, at 
leaet aside the transfer zone for the cleaned wafer are atop wall ssctions. 

19. Apparatus as defined in one of foregoing Claims, wherein, as thereby: 
35 a) with a chamber block a central chamber block eection, extending in 

lateral direction beyond said cleaning chamber. by means of a cylindri- 
cal membrane section is connected with an outer section f said block; 

b) aid discharge passage is located in lateral utward direction over 
eome distance away from said membrane section; 
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c) a cover la pressure-tight secured against said outer block section 
with the creation of e pulse tor chamber; and 

d) in said puleator chamber a- pulsetor arrangement is located f r a 
pulsating reciprocation of said central chandler block section, 

S it comprises such means, that as in said pulsator chamber a medium is 
situated, jointly by means of this medium, said eealing-off system for said 
cleaning chamber is accomplished. 

20. Apparatus as defined in Claim 19, wherein said membrane section com- 
prises s cylindrical eealing-off trail section, corresponding with s contra 

10 eealing-off wall section of the other chamber block, said discharge gap 
extends inwardly from said discharge passage toward at least said aealing- 
of f wall section and it comprises in addition- such means, that by means 
of a resulting thrust of at least jointly the thrust mediums in said pulsa- 
tor chamber end said discharge gap said membrane sealing-off wall section 

15 Is temporary urged onto said contra sealing-off wall, with an almost 
total sealing off of the discharge of cleaning medium from said clea- 
ning chamber* 

21. Apparatus as defined in one of foregoing Claims, comprising such 
means, that at least Jointly during the wafer cleaning in said pulsator 

20 chamber an overpressure of the thrust medium is maintained with regard to 
the pressure in said discharge passage. 

22. Apparatus as defined in Claim 21, wherein thereby said eealing-off 
wall section of said membrane eection is located beyond the center of said 
membrane section at the side of said discharge passage. 

25 23. Apperatue as defined in Claim 22, comprising such means, that there- 
by et least temporary during the wafer cleening, with whether or not medium 
discharge taking place from said cleening chamber, a considerable positive 
difference is maintained between the pressure in said pulsator chamber end 
said discharge passage. 

30 24. Apparatus as defined in Claim 21, comprising such means, that there- 
by in unloaded position of said chamber blocks said aealing-off wall eec- 
tion extends downward over a micro distance from the adjacent sections. 

25. Aoparatus as defined in one of foregoing Claims* comprising such 
means, that in the joined atop position of said chamber blocks ths height 

35 of said cleaning chamber ia greater than the thickness of said wafer. 

26. Apparatus as defined in Claim 25, comprising uch means, that with 
a certain preeaure in aaid puleetor chamber by means of upply of medium 
into said cleaning chamber therein such pressure build-up takes place, that 
eald sealing-off wall section of said membrane eection Is temporary 
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and at least locally lifted from said contra sealing-off wall section of 
the other chamber block, tilth temporary the creation of an at least 1 cally 
uninterrupted mini discharge gap from said cleaning charter toward said 
discharge passage. 

5 27* Apparatus as defined in Claim 26, wherein in said pulsator chamber 
a stop wall is located and said central chamber block section comprises 
such corresponding stop wall section, that by means of said stop wall 
arrangement the displacement in vertical direction of said central block 
section is limited* 

10 26 * Apparatus as defined in Claim 27, comprising such means, that during 
the wafer cleaning by limiting the maximal volume of said cleaning chamber 
by -means of said stop wall arrangement, it is prevented, that the pulsating 
reciprocations of said central block section is nullified- 

29* Apparatus as defined in Claim 28, wherein for that purpose said 
15 combination of stop wall sections has such large combined surface, that 
thrust medium, situated in between, functions as damper* 

30* Apparatus as defined in Claim 27, comprising such means, that as 
for discharge of cleaning medium with an at least almost constant pressure 
in said discharge passage temporary the pressure in said cleaning chamber 
20 has to decrease, such is accomplished by means of a gradual reduction of 
the pressure in said pulsator chamber and use is made of said stop wall 
arrangement within said pulsator chamber* 

31* Apparatus as defined in one of foregoing Claims, wherein said mem- 
brane section comprises a sealing-off section, a first flexible mem- 
25 brane section in between said sealing-off section and said pulsating cen- 
tral chamber block section and a second flexible membrane section in between 
said sealing-off section and said outer chamber block section. 

32* Apparatus as defined in Claim 31, wherein thereby in said pulsator 
chambar a stop wall is located and said sealing-off section comprises 

30 a contra stop wall for limiting the displacement of said sealing-off sec- 
tion from its sealing-off position* 

33* Apparatus as defined in Claim 32, wherein said cylindrical sealing- 
off section at least locally over some distance is flat* 

34* Apparatus as defined in Claim 32, wherein said stop wall of said 
35 sealing-off section extends upward over some distance from said adjacent 
flexible membrane sections and at least locally is flat* 

35* Apparatus as defined in Claim 32, comprising such means, that there- 
by in the stop position of said stop wall of said sealing-off section 
against said corresponding stop wall in said pulsator chamber the height 



<WO 91 1 2629A1 J_> 



WO 91/12629 BPr<luI1M , 

PCT/NL9 1/00025 

- 43 - 

of the dl charge gap eection, extending from said cleaning chamber toward 
underneath said first membrane section is that large, that the pulsating 
reciprocation of said entral block section maximal to a small extent is 
reduced by means of the medium Within said discharge gap section. 
S 36. Apparatus as defined in Claim 32, wherein thereby said second fle- 
xible membrane eection comprises a second sealing-off Mall section, dis- 
placeeble in vertical direction, and corresponding Mith a sealing-off 
wall section of the other chamber block, end a discharge gap extends in- 
wardly from said discharge passage toward at least said second eealing-off 
10 wall section. 

37. Apparatus as defined in Claim 36, wherein thereby said second eea- 
ling-off wall eection ie loceted near the end of said second membrane eec- 
tion at the side of said discharge passage, 

38. Apparatus aa defined in Claim 35, comprising such means, thst in 
15 the stop position of said stop wall of said first eealing-off eection a 

micro discharge gap is accomplished in between said first ssaling-of f sec- 
tion end said corresponding wall section of the other dumber block. 

39. Apparatus as defined in Claim 38, comprising ouch means, that up to 
a certain pressure build-up in said cleaning chamber in said open pass- 

20 through position of said first sealing-off eection said second aealing-off 
eection etili is urged against said corresponding section of the other 
chamber block and above a certain pressure buildup in said cleaning cham- 
ber with regard to the pressure of the medium in paid pulsator chamber 
end said discharge passage said second eealing-off section is lifted from 

25 eaid corresponding seeling-off eection, with the accomplishment of medium 
discharge* 

40. Apparatus as defined in Claim 36, comprising such means, that as in 
said pulsator chamber a first stop wall section of eeid control chamber 
block eection with a corresponding stop wall in said pulsator chamber func- 

30 tions to limit the upward displacement of said block section, in the 

atop position of the second atop wall section aa part of said firat eealing- 
off section of said membrane section against said corresponding second stop 
wall within said pulsator chamber said first atop wall eection ie etill 
over eome distance removed from aaid corresponding wall in said pulsator 

35 chamber. 

41 . Apparatua aa defined in one of foregoing Claima, wherein, as onto 
said pulsating central upper chamber block eection et least one pulsstor 
is secured, the upper eection of eaid pulsator is a damper wall, within 
said pulsator chamber a corresponding damper wall ie located and the 
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distance in between is that limited, that in combination with a considerable 
area thereof the vibration of said upper pulsator section is damped* 

42. Apparatus as defined in Claim 41 , wh rein thereby the height of the 
gap in between said damper walls is such, that with a maximal attai- 

5 nable volume of said cleaning chamber the upward displacements of said up- 
per section of said pulsator is damped to such extent, that said damper 
functions as compressible stop* 

43. Apparatus as defined in Claim 41 , comprising such means, that in 
the stop position of the first stop wall section to limit the 

10 maximal volume of said cleaning chamber, said damper wall of said pulsator 
does not make a mechanic contact with said damper wall within said pulsator 
chamber* 

44. Apparatus as defined in one of foregoing Claims, comprising such 
means, that opening and sealing-off of the medium pass-through in said 

15 discharge gap at said membrane sealing-off section mainly takes place by 
means of accomplished differences in pressure of the mediums, acting on 
both sides of said membrane section. 

45 . Apparatus as defined in Claim 44, comprising such means, that within 
the narrow discharge gap sections, extending outward from said cleaning 

20 chamber, toward said sealing-off section of seid membrane section, in open 
condition thereof by means of expelled medium such high flow resistance is 
created, that thereby the reduction in pressure in said discharge gap at 
said membrane section f combined with the pressure in said pulsator chamber, 
accomplish at least a narrowing of the pass-through gap at said sealing- 

25 off section. 

46. Apparatus as defined in Claim 44, comprising such means, that there- 
by, depending on the supply of medium into said cleaning chamber, the micro 
pass-through gap at said saaling-of f section at least temporary is opened 
to a more or less extent. 

30 47. Apparatus as defined in Claim 39, comorising such means, that there- 
by the combination of the stiffness of said second membrane section, the 
extent of deformation thereof during its urging against said corresponding 
sealing-off section of the other chamber block and the position of said 
second sealing-off section with regard to the rest of said membrane is 

35 such, that the pressure in said pulsator chamber and said cleaning chamber 
can be considerebly higher than the pressure in said discharge passage. 

48. Apparatus as defined in one of foregoing Claims, comprising such 
means, that during the wafer cleaning the pressure in said discharge gap 
is approximately the same as the average pressure in said cleaning chamber 
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during the successive compressions and sxpansions of the cleaning medium 
in said chamber by means of said pul ator arrangement. 

49. Apparatus as defined in Claim 48, -herein thereby the length of 
said discharge gap in between said cleaning chamber and said discharge 

5 passage is that large.with such micro height thereof, thst Jointly by 
means of the accomplished great flow resistance for the cleaning medium, 
passing through, said gap functions as buffsr compartment. 

50. Apparatus as definsd in Claim 48, comprising such means, that there- 
by during the regulation of the .pressure of the medium in said pulsator 

10 chamber for the wafer cleaning, the pressors in said discharge passage is 
adapted accordingly. 

51. Apparatus as defined in one of foregoing Claimsm comprising such 
means that for the Pulsating reciprocation of said central chamber block 
eection any type of pulsstor is applicsbls in a configuration, adapted 

15 accordingly. 

52. Apparatus as defined in Claim 51, wherein said pulsstor is s piszo 
transducer, with an ultra-high vibration amplitude* 

53. Apparatus as dsfined in Clelm 51, wherein said pulsator is a hydrau- 
lic pulsator with supply and discharge of liquid msdium toward and from 

20 said pulsstor chamber, with a low I frequency thereof. 

54. Apparatus as defined in Claim 53, comprising such msana, that there- 
by a regulable amount of medium la supplied end discharged toward and from 
8aid pulaator chamber. 

55. Apparatus ae defined in Claim 51, wherein both chamber blocks compri- 
25 see a pulssting reciprocable central chamber block eection, against each 

of the outer sections of said chamber blocks a cover is airtight secured, 
with the creation of two pulsator chambers and within said chambers s pul- 
sator arragement is located for the reciprocable diaplacsment of said cen- 
tral block sections. 

30 56. Apparatus as defined in Claim 47, wherein this distance in between 
said cooperating walla of said first stop wall combination is that conside- 
rsbls, thst the pulsating displacements of said fcentral block ssction in 
direction of said stop wall arrangement is damped ot only a small extent. 

57. Apparatus as definsd in one of foregoing Claims, compriaing such 
35 means, that thsrsby during the cleaning in said cleaning chamber under 

overpressure a negative pre sure ia maintained in said discharge passage. 

58. Apparatus as defined in Claim S7, comprising such mesn , that thsrs- 
by the outer environment for eald module functions as oupplisr of gaseous 
medium, required for meintalning a gaseous lock in leteral direction 
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outward said discharge passage and rinsing of said passage* 

59* Apparatus as defined in one of foregoing Claims 9 wherein ther by a 
series f wafer cleaning modules and wafer processing modules are arranged 
within a compartment, wherein at least jointly an inert gaseous medium is 
5 situated and whereby a series of wafer transfer robots are used for at 
least horizontal wafer transfer. 

60. Apparatus as defined in Claim 59, wherein said compartment by means 
of a cover is separated from an adjacent operator room, said cover extends 
in downward direction toward at least beyond the horizontal wafer transfer 

1 0 zone of the robots end underneath said upper compartment a lower compart- 
ment extends, comprising air and in addition such means, that said 
upper compartment is accessable from said lower compartment for maintenance* 
61 • Apparatus as defined in one of foregoing Claims, wherein, as in said 
upper chamber block -said central block section as reciprocable upper wall 

15 of said cleaning chamber by means of a cylindrical membrane section in out- 
ward direction is connected with a mounting section, in said lower chamber 
block a second central block section is located, extending over some dis- 
tance in laterally outward direction beyond said discharge passage and by 
means of a cylindrical membrane section in laterally outward direction is 

20 connected with an in radial direction uninterrupted mounting section and 
aaid apparatus in addition comprises means for a displacement in downward 
direction of less than 0,1 mm of said lower central block section in joined 
position of said chamber blocks toward a stop wall arrangement and in re- 
turn to accomplish a medium discharge from said cleaning chamber* 

25 62* Apparatus as defined in one of foregoing Claims, comprising such 
means, that by means of a displacement appliance said displaceable chamber 
block is displaceable from it open wafer transfer position for supply and 
discharge of a wafer toward and from said cleaning chamber toward its 
sealed-of f wafer cleaning position and in return* 

30 63. Apparatus as defined in Claim 62, comprising in addition a combina- 
tion of support block and cover block, secured to each other, and whereby 
one of said chamber blocks is part of one of said blocks and the other 
chamber block with a displacement appliance is displaceably secured onto 
said combination to at least accomplish the passage in between said cham- 

35 bar blocks for wafer transfer and to urge said stop wall sections of said 
chamber blocks against sach other for wafer cleaning. 

64. Apparatus as defin d in Claim 63, comprising such means, that there- 
by said lower chamber block is part of said support block and said upper 
chandler block is displaceable in vertical direction. 
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65. Apparatus as defined in Claim 64, wherein thereby a thru t chamber 
ie located for a vertical displacement of said central section of said 

1 war chamber block to accomplish a whether or not open wafer cleaning 
position end said uoper chamber jblock is displaceable in vsrtical direc- 
5 tion to accomplish wafer transfer and the sealed-off wafer cleaning posi- 
tion* 

66. Apparatus as defined in Claim 64, wherein said displacement appli- 
ance i» structured that way, that, as seen in direction of wafer transfer, 
the front end and/or the back end of said upper chamber is displaceable 

1 0 over e certain distance in vertical direction for the wafer transfer. 

67. Apparatus as defined in Claim 66, comprising such means, that there- 
by transfer toward said cleaning chamber of a wafer to be cleaned takes 
place by means of displacing the arm of said transfer robot toward a posi- 
tion within the then opened chamber block arrangement centrically with re- 

15 gard to said chamber recess in said upper chamber block, by means of an 
accomplished tilted .position of said upper block and subsequently the 
downward displacement of said block toward a horizontal position the wafer 
ie brought within said recess and after the subsequent moving beck of said 
robot arm from underneath ths wafer said upper chamber block ie further 

20 'moved downward toward the ssaled-of f waf sr cleaning position. 

68. Apparatus as defined in Claim 67, comprising such means, that with 
an excentrically supplied wafer by means of a scissor action of the lower 
rim of the vertical sidewall of said chamber recess against the wafer edge 
said wafer is urged toward its centric position within said recess. 

25 69. Apparatus as defined in Cleim 67, comprising such means, that after 
the wafer cleaning said wafer still is urged against said uppsr chamber 
wall and in opened transfer position of said block and in ths tsks-ovsr 
position of the wafer support blade of said diechaiga robot ths thrust upon 
said wafer is ended and said wafer by its own weight comes to rest upon 

30 said support blade for discharge thereof from said cleaning module. 

70. Apparatus as defined in one of foregoing Claims, comprising such 
roesns, that for at lsast psrt of ths wafer cleening at least gaseous medium 
is used. 

71 . Apparatus as dsfined in Claim 70, comprising such means, that for 
35 at least part of the wefer cleaning a mixture of gaseous and medium in li- 
quid phass is U88d. 

72. Apparatus as defined in Claim 70, comprising such means, that for 
at least part of said cleaning a mixture f gaseous medius end another me- 
dium in gaeeou or vapor phass is used. 
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73* Apparatus as defined in Claim 70 9 comprising such means, that for 
at least part of the cleaning a cleaning medium in vapor and liquid phase 
is used* 

74* Apparatus as in Claim 70 9 comprising such means , that for the wafer 
5 cleaning jointly a supercritical fluid, as CO^, is used in temporary li- 
quid and/or gaseous phase* 

75* Apparatus as defined in Claim 70, comprising such means, that there- 
by in said upper cleaning gap cleaning of the processing side of said wafer 
takes place by means of at least a cleaning medium and in said lower gap 
10 by means of at least gaseous medium at least a gaseous cushion for said 
wafer is maintained* 

*76* Apparatus as defined in Claim 70, comprising such means, that during 
the wafer cleaning the average height of the upper cleaning gap is that 
small, that its outer section has such considerable flow resistance for 
15 medium, that in said gap an almost individual cleaning takes place* 

77* Apparatus as defined in Claim 76, comprising such means, that at 
least temporary by regulating the supply of the mediums toward both upper 
and lower gap the average height of said upper gap is smaller than that of 
said lower gap* 

20 7B* Apparatus as defined in Claim 70, comprising such means, that for 
the wafer cleaning an optimal use is made of the lagging effect of said 
reciprocating wafer* 

79* Apparatus as defined in Claim 78, comprising such means, that during 
the expansion stroke said wafer, due to its relatively great mass, is lag* 
25 ging, with the accomplishment of bubbles within the liquid medium 

and a mini exploding action for removal of medium from the boundary layer 
immediately above said wafer and during the compression stroke the liqui- 
fied medium in atomized condition jointly by means of the imploding action 
of said bubbles hefty affects said boundary layer and the wafer topography* 
30 80* Aoparatus as defined in Claim 70, comprising such means, that at 
least temporary during the wafer cleaning in said cleaning gaps a gradual 
replacement takes place of the finished-off cleaning medium by fresh, cen- 
trally supplied medium* 

81* Apparatus as defined in Claim 80, comprising such means, that said 
35 replacement of medium thereby takes place at least temporarily continuous 
and at least almost uninterrupted* 

82* Apparatus as defined in Claim 80, comprising such means, that during 
the cleaning of said wafer in at least the upper cleaning gap at least 
temp rary a gradual replacement of the finished-off cleaning medium takes 
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placa by fresh, centrally supplied medium f a following type. 

63. Apparatus as defined in one f foregoing Claims, comprising such 

means, that thereby one of the following cleanings of said wafer tak s 

place in whether or not combination: 
5 cleaning under ultra-high pressure, overpressure, negative pressure or 
vacuum, with whether or not a gradual transfer of cleaning under over- 
pressure toward cleaning under negative pressure and/or opposite* 

84. Apparatus as defined in Claim 59, comprising ths following: 

a) at least one compartment for wafer cleaning, transfer and processing, 
10 whether or not combined with wafer storage and diagnose, located 

within an upper compartment ; 

b) a maintenance corridor, arranged in horizontal direction aside eaid 
compartment, with access, for maintenance personnel; 

c) a floor underneath said maintenance corridor, separating 
15 said upper compartment from a lower compartment; 

d) above said compartments and said corridor a common top section 
as part of said upper compartment; and 

e) means to maintain at least a column highly filtered inert gas in 
said compartments , said corridor and said top section , 

20 and wherein supply orifices for this inert gas are located above said 
floor* 

85. Apparatus as defined in Claim 83, wherein thereby discharge orifices 
for this inert gas are located underneath the horizontal wafer transfer 
zone of the equipment sections, located in said upper compartment. 

25 86. Apparatus as defined in Claim 84, wherein thereby eaid supply ori- 
fices are located above eaid wafer transfer zone. 

87. Apparatus as defined in one of foregoing Claims, comprising such 
means, that thereby within said upper compartment above said corridor 
floor a column highly filtered air is maintained underneath said column 

30 inert gas. 

88. Apparatus as defined in Claim 87, comprising such means, that said 
column air extends upward toward maximal said horizontal wafer transfer 
zone. 

89. Apparatus as dsfinsd in Claim 87, wherein thereby a vertical sepa- 
35 ration wall is located in between said wafer transfer/processing/storage/ 

diagnosti compartments and said corridor section , at least locally exten- 
ding uoward from said corridor floor and b yond the operation level in 
between eaid columns air and inert gas. 

90. Apparatus as dsflned in Claim 89, wherein thereby in ssid corridor 
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supply orifices for highly filtered air are located above said floor and 
underneath said s paration level and discharge orifices for said air in 
said corridor are located in said floor* 

91 . Apparatus as defined in Claim 90 f wherein thereby within said corri- 
5 dor discharge orifices for said inert "gas are located above said separa- * 
tion level* 

92. Apparatus as defined in Claim 89, comprising such means, that there- -» 
by said separation level in between said columns inert gas and air is lo- 
cated that far underneath the top of said separation wall, that during 

10 a whirling of the mediums within said corridor no air can enter said wafer 
transfer/processing/storage/diagnose compartment* 

93. Apparatus as defined in one of foregoing Claims, comprising such 
means, that thereby at least jointly the maintenance of the equipment in 
said wafer transfer/processing/storage/diagnostic compartments takes place 

15 by means of maintenance personnel, temporary situated within a person 
enclosure. 

94. Apparatus as defined in Claim 93, comprising such means, that said 
person enclosure, in which, by means of supply and discharge, a medium, 
cpmp rising at least oxygen, is contained, at least temporary is located 

20 within said upper compartment and whereby its upper section over seme dis- 
tance in upward direction is removed from said separation level in between 
said column inert gas and said column air. 

95. Apparatus as defined in Claim 94, wherein said enclosure at its lower 
side is open for access and is self supporting. 

25 96. Apparatus as defined in Clain 95, wherein said enclosure comprises 
a rigid lower and upper section, which by means of a flexible Joint are 
leak-free connected with each other to enable a bending of a person, situ- 
ated within said enclosure. 

97. Apparatus as defined in one of foregoing Claims, wherein said enclo- 
30 sure comprises two couple sections for mounting exchangeable arm enclosu- 
res thereon. 

98. Apparatus as defined in Claim 97, wherein thereby the lower section * 
of said enclosure is made heavier by means of a support member. 

99. Apparatus as defined in Claim 98, wherein thereby in said support * 
35 member a roll arrangement is located for displacement of said enclosure 

100. Apparatus as defined in Claim 98, wherein said upper compartment 
comprises a cleaning arrangement f r said enclosure. 

101. Apparatus as defined in Claim 94, wherein said enclosure by means 
of tubings for supply and discharge of respiration air is connected with 
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couplings inside said coxxid r. 

102, Apparatus as in one f foregoing Claims, wherein thereby in eaid 
h rlzontal eeparation wall manholes are located as person passage from 
said lower compartment and in return and such locally at said corridor* 
5 103. Apparatus as defined in Claim 102, wherein in said lower compartment 
at said manhole a person elevator is located. 

104. Apparatus as defined in Claim 103, comprising such means, that 
thereby the floor of said elevator in its Upper position functions as 
corridor floor section. 
10 105. Apparatus ae defined in Claim 103, wherein thereby above said man* 
hole said pereon enclosure is located in that way, that a person by means 
of aald elevator is displaced upward toward his upper position within said 
enclosure and in return. 

106. Apparatus as defined in one of foregoing Claims, wherein thereby 
15 in eaid upper compartment in said column ine»rt gas at least one rack 

for storage of ultra cleaned components for the equipment, brought therein 
by said maintenance personnel, is located. 

107. Apparatus as defined in Claim 89, wherein in said wafer transfer/ 
processing/storage/diagnose compartments dieoharge orifices for inert gas 

20 are located underneath said wafer transfer zone and said orifices through 
a diecharge duct are connected with a common discharge duct. 

108. Apparatus as defined in Claim 107, wherein said discharge orifices 
are located immediately above said separation level in between said columns 
inert gas and air. 

25 109. Apparatus as defined in one of foregoing Claims, wherein under at 
least one wafer transfer/processing compartment at least locally a horizon- 
tal eeparation wall is located and said discharge orifice for said inert 
gas is located in said separation wall, 

110. Apparatus as defined in one of foregoing Claims, whsrein thereby 

30 for maintaining a set separation level in said corridor a float switch is 
located for regulation of the supply and discharge of said air and whereby 
in said corridor aald discharge orifices for said inert gas are located 
above said separation level. 

111 • Apparatus as defined in one of foregoing Claims, wherein, as in aaid 

35 wafer transfer/processing/storage/diagnostic compartment at the Entrance of 
a wafer proceesing station a cleaning module is 1 cated, thereby behind 
said module a second cleaning module is located at least before a following 
wafer processing station. 

112. Apparatus as defined in Claim 111 f wherein, as behind a module, 
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wherein cleaning of said wafer takes place by means of supplied mediums in 
gaseous and liquid phase 9 a high vacuum station is located 9 with de-hydra* 
tion bake of said wafer under an at least temporarily increased pressure* 

113. Apparatus as defined in one of foregoing Claims, wherein thereby 
5 before a station, in which processing takes place under vacuum, a wafer 

cleaning module is located, with wafer cleaning by means of the combination 
of gaseous medium and a supercritical fluid. 

114. Apparatus as defined in one of foregoing Claims, whereby in between 
vertical sidewalls of successive wafer transfer /processing compartments a 

10 branched corridor section is located, extending into a common corridor. 

115. Apparatus as defined in Claim 114, wherein thereby in said main 
upper compartment on both sides of eaid common corridor as central corridor 
successive combinations of said wafer transfer/processing stations are 
located. 

15 116. Apparatus as defined in Claim 115, wherein thereby in said upper 
compartment eaid wafer transfer/storage/diagnostic stations are located 
at the outside and in between the vertical sidewalls of said wafer transfer/ 
processing stations branched sections of said central corridor extend 
toward said vertical separation walls aside said outer stations. 

20 117. Apparatus as defined in Claim 116, wherein thereby at least two 
covered main upper compartments are located aside each other, with in be- 
tween operator corridors of said operator room and said apparatus compri- 
ses such means, that wafer transfer between said upper compartments takes 
place through a common lower compartment and such whether or not in casset- 

25 tes. 

118. Apparatus as defined in Claim 115, wherein thereby wafer supply 
and discharge sections are located in a wafer processing station, and 
extending in downward direction from said horizontal wafer transfer zone. 

119. Apparatus as defined in Claim 116, wherein thereby at the sidswall 
30 of said cover of said main upper compartment wafer diagnostic stations are 

located within a console section thereof. 

120. Apparatus as defined in Claim 116, wherein thereby in said main up- 
per compartment TV cameras are located for control and inspection of equip- 
ment, located therein, and the wafer transfer. 

35 121. method for apparatus for wafer transfer and processing, consisting 
of et least one wafer cleaning module, at least comprising: 

a) a combination of lower chamber block and upper chamber block | 

b) a cleaning chamber, located in between said bl cks in at least one 
central recess, f r cleaning a wafer; 
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c) in said block arrangement in lateral direction aeide said chamber a 
discharge passage for the cleaning medium; 

d) means for removal f said chamber blocks from each other for wafer 
transfer toward and from said cleaning chamber and displacing toward 

5 each other for wafer cleaning; and 

e) a pulsator for during at least said wafer cleaning in said cleaning 
chamber by means of ths reciprocation of a chamber wall under pulsa- 
ting action, providing an at least temporary variation of the height 
of said cleaning chamber, 

10 whereby during said wafer cleaning, with an at least temporary eetablished 
medium discharge gap in between said chamber blocks from said cleaning 
chamber toward said discharge passage, a sealing-off system is established 
by means of at least gaseous medium. 

122. Method as defined in Claim 121, wherein said discharge gap is ac- 
15 compllshed by means of cooperating stop walls of said chamber blocks. 

123. Method as defined in Claim 122, wherein thereby said medium dis- 
charge gap extends uninterruptedly in radial direction during part of aaid 
wafer cleaning. 

124. Method as defined in one of foregoing Claims, wherein, es thereby 
20 said chamber blocks comprise in addition cooperating, in radial direction 

uninterrupted wall sections, extending in lateral direction outward from 
said discharge passage, during aaid wafer cleaning said combination of wall 
sections at least almost entirely seels off said discharge passage in late- 
ral direction from the outer environment* 
25 125. Method es defined in Claim 124, whereb* in cleaning position of 
ssid chamber blocks by means of gaseous medium a sealing-off system is ac- 
compliahed for said diecharge passage in laterally outward direction. 

126. Method as dsfined in Cleim 124, whereby, as at said wall sections 
in between said blocks a gaseous lock compartment ie located, extending in 

30 radial direction, gaseous medium, supplied intb said compartment, prevents 
thet cleaning medium, urged into said discharge passage, can escape there- 
from in laterally outward direction in between said wall aections. 

127. Method as dsfined in Claim 126, whereby, as said extension of said 
gaseous lock compartment extends in laterally outward direction toward the 

35 exterior of ssid chamber block errangement, medium eupply into said gas ous 
lack camoartm nt for maintaining said gaseous lock takes place from the 
environment outside eeld chamber block errangement. 

128. Method as defined in Claim 126, whereby, as said gaaeous lock 
partmsnt comprises sn in vertical direction enlarged eection, connected 
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with an individual supply of filtered gaseous medium f during joining 
of said atop wall sections of said chamber blocks the discharge f said 
gaseous medium from said compartment toward aid discharge passage ie li- 
mited. 

5 129* Method as defined in Claim 128, whereby during the discharge of 
said cleaning medium the pressure in said comoartment is higher than the 
pressure of the medium in said discharge passage. 

130 # method as defined in one of foregoing Claims f whereby in joined 
position of said stop wall sections of said chamber blocks the following 
10 medium discharge gaps are accomplished: 

a) outward said discharge passage e discharge gap for supply of gaseous 
medium toward said discharge passage; 

b) at least temporary in between said cleaning chamber and said dis- 
charge passage an in radial direction uninterrupted discharge gap for die- 

15 charge of cleaning medium from said cleaning chamber; and 

c) outward said gaseous lock compartment a micro gap in between said, 
wall sections, with possibly a local contact between said sections. 

131 • method as defined in one of foregoing Claims 9 whereby, as: 

a) with a chamber block a central chamber block section, extending in 
20 lateral direction beyond said cleaning chamber , by means of a cylindrical 

membrane section is connected with an outer mounting section of said block; 

b) said discharge passage is located in laterally outward direction over 
eome distance away from said membrane section; 

c) a cover is pressure— tight secured against said outer block section, 
25 with the creation of a pulse tor chamber; and 

d) in said pulsator chamber a pulsator arrangement is located for a 
pulsating reciprocation of said central chamber block section, 

jointly by meens of thrust msdium, situated within said pulsator chamber, 
said sealing-off system for said cleaning chamber le accomplished. 

30 132. method as defined in Claim 131, whereby , as said membrane section 
comprises a cylindrical sealing-off wall section, corresponding with a 
contra sealing-off wall section of the other chamber block, and said dis- 
charge gap extends inward from said discharge passage toward at least 
said sealing-off wall section, by means of a resulting thrust of at least 

35 said thrust mediums in said pulsator chamber and said discharge 

gap, said membrane ealing-off wall section is temporarily urged onto said 
contra sealing-off wall, with an at least almost total sealing off of the 
discharge of said cleaning medium from said cleaning chamber. 

133. method as defined in Claim 132, whereby, as said sealing-off wall 
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sect! n of said membrane section Is located beyond the center of said mem. 
bran sect! n at the side of sold discharge passage, at least temporary 
during the waf r cleaning, with whether or not medium discharge taking pla- 
ce from said cleaning chamber, a considerable positive difference is mein- 
5 tainsd between the pressure in said pulsator chamber and said discharge 
passage* 

134. Method as defined in Claim 132, whereby, with a certain pressure 

in eaid oulsator chamber by means of supply of mediua into said cleaning gaps 
therein such pressure build-up takes place, that said sealing-off wall 
10 section of said membrane section is temporary and at least locally lifted 
from said contra sealing-off wall section of the other chamber block, with 
temporary the creation of an at least locally uninterrupted mini discharge * 
gap from said cleaning chamber toward said discharge passage. 

135. Method as defined in Claim 134, whereby, as in said pulsator chamber 
15 a stop wall is located and said central chamber block section comprises a 

corresponding stop wall section, during the wafer cleaning during the limi- 
tation of the m a x i mal volume of said cleaning chamber by means of said 
stop walls , it is prevented, that the reciprocating pulsations of said 
central block section is nullified and for that purpose the thrust medium, 
20 located in between eaid atop walls , functions as damper. 

136. Method as defined in Claim 135, whereby, as for discharge of 
cleaning medium with en at least almost constant pressure in said dis- 
charge passage temporarily the pressure in said cleaning chamber is redu- 
ced, thereby temporary said stop wall eection of said central chamber block 

25 section, with in between situated damping medium, is urged against said con- 
tra wall under overpressure. 

137. Method as defined in one of foregoing Claims, whereby, as said 
membrane eection comprises a ssaling-off section, e first flexible membrane 
section in between ssid sealing-off section and said pulsating central 

30 chamber block section end a second flexible membrane section in between 
said eealing-off eection and said outer chamber block section, in said 
pulsator chamber a stop wall ia located and said sealing-off section coin- 
prises a contra atop wall, therewith the displacement of said sealing-off 
section from its eealing-off position is limited. 

35 138. Method as defined in Claim 137, whereby, as said cylindrical sea- 
ling-off section at least locally over one distance is flat, thsrewith in 

oen position f said eealing-of f eection a discharge gap with a great 
flow resistance 1 accomplished. 

139. Method as defined in Claim 137, whereby in the stop p sition of 
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said stop mall of said sealing-off section against said corresponding stop 
wall in said pulsator chamber the height f the discharge gap section 9 
extending from said cleaning chamber toward underneath said first membrane 
sectionals that large, that the pulsating reciprocation of said central 
5 block section maximal to a small extent is reduced by means of the medium 
within said discharge gap section • 

140. method as defined in Claim 137, whereby, as said second flexible 
membrane section comprises a second sealing-off wall section, displaceable 
in vertical direction, and corresponding with a sealing-off wall section 

10 tion of the other chamber block, up to a certain pressure build-up in said 
cleaning chamber in said pass-through position of said first sealing-off 
section said second sealing-off section still is urged against said cor- 
responding section of the other chamber block and above said certain pres- 
sure build-up in said cleaning chamber with regard to the pressure of the 

15 medium in said pulsator chamber and said discharge passage said second 
sealing-off section is lifted from said corresponding sealing-off section, 
with the accomplishment of medium discharge* 

141 # net hod as defined in one of foregoing Claims, whereby, as onto said 
central upper chamber block section at least one pulsator is secured, the 

20 upper section of said pulsator is a damper wall, within said pulsator 

chamber a corresponding damper wall ie located and the distance in between 
ie that limited, that in combination with a considerable area thereof the 
vibration of said upper pulsator section is damped, thereby the height of 
the gap in between said damper walls is such, that with a maximal attaina- 

25 ble volume of said cleaning chamber the upward displacements of said upper 
section of said pulsator is damped to such extent, that said damper func- 
tions as compressible stop. 

142. method as defined in one of foregoing Claims, whereby, as opening 
and sealing-off of the medium pass-through in said discharge gap at said 

30 membrane sealing-off section mainly takes place by means of accomplished 
differences in pressure of the medium, acting on both sides of said mem- 
brane 86 c tion, within the narrow discharge gap sections, extending outward 
from said cleaning chamber toward said sealing-off section of said membrane 
section, in open condition thereof by means of expelled medium such great, 

35 flow resistance is created, that thereby the reduction in pressure in said 
discharge gap at said membrane section, combined with the pressure in said 
pulsator chamber! accomplish at least a narrowing of th pa s-through gap 
at said sealing-off section, and depending on the supply of medium into 
aid cleaning chamber said micro pass-through gap at said sealing-off - 
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section at least temporary is opened to a more or less extent. 

143. Method as defined in Claim 142, thereby during the wafer cleaning 
the pressure in said discharge gap is aoproximately the same as the average 
pressure in said cleaning chamber and during the regulation of the preseure 

5 of the medium in said pulsator chamber for said wafer cleaning or medium 
discharge the pressure in said discharge passage is adapted accordingly. 

144. method as defined in one of foregoing Claims, whereby by means of 
a piezo transducer arrangement said central chamber block section is reci- 
procated at a high frequency* 

10 145. Method as defined in one of foregoing Claims, whereby by means of 
an hydraulic pulsator said central chamber block section is reciprocated 
at low frequency. 

146. Method as defined in Claim 145 f whereby a regulatable amount of 
dium is supplied ant* discharged into and from said pulsator chamber. 

15 147. Method as defined in one of foregoing Claims, whereby a series of 
wafer cleaning modules and wafer processing modules are arranged within a 
compartment, wherein at least jointly an inert gaseous medium is situated 
and the Interfacing wafer trensfer takes place by means of wafer transfer 
robots. 

20 146. Method as defined in Claim 147, whereby by means of a cover said 
compartment is separated from an adjacent operator room, said cover extends 
in downward direction toward at least beyond the horizontal wafer transfer 
zone of said robots, underneath said upper compartment a lower compart- 
ment extends, comprising airland maintenance personnel for at least part 

25 thereof enters said upper compartment fox maintenance of equipment and 
returns therefrom. 

149. Method as defined in one of foregoing Claims, whereby, as in aald 
upper chamber block said central block section as redprocable upper wall 
of said cleaning chamber by means of a cylindrical membrane section in out- 

30 ward direction is connected with a mounting aection, and in aaid lower 
chamber block a second central block section is located, extending over 
some distance in laterally outward direction beyond said discharge passage, 
and by means of a cylindrical membrane section in laterally outward direc- 
tion is connected with an in radial direction uninterrupted mounting sec- 

35 tion, to accomplish a medium diecharg from said cleaning chamber the cen- 
tral lower block section is displaced downward over less than 0,1 mm from 
from said upper chamber block toward a stop ai*angement # 

150. Method as defined in on of foregoing Claims, whereby, as said 

ra dule in addition comprises a combination of support block and cover block, 
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secured to each other and one of said chamber blocks is part of said com- 
bination, the other chamber block by means f a di placement appliance , 
located in between, is displaceable with regard to said combination to at 
least accomplish the passage in between said chamber blocks for wafer trans- 
5 fer and to urge said stop wall sections of said chamber blocks against 
each other for wafer cleaning* 

151. Method as defined in Claim 150, whereby, as said lower chamber 
block is part of said support block, said upper chamber block is displace* 
able in vertical direction and functions as pulsator block, contai- 

10 ning the reciprocable central section. 

152. Nethod as defined in Claim 151, whereby, as a thrust chamber is es- 
tablished in the lower section of said support block, by means of 

discharge of medium from said thrust chamber the central 

section of said lower chamber block is displaced downward to provide a more 

15 or less open medium discharge gap* 

153* Method as in Claim 151, whereby, as said displacement appliance is 
an arrangement of thrust blocks and,as seen in direction of wafer transfer, 
both front and back end of said upper chamber block are displaced _o ver 
a certain distance for wafer transfer and back for wafer cleaning, transfer 

20 of a wafer, to be cleaned , into said cleaning chamber takes place by means 
of a robot arm, said wafer is brought toward 

a centric position thereof with regard to said chamber recess in said 
upper chamber block, and by means of en accomplished tilted position of said 
upper chanter block, together with a subsequent downward displacement of 

25 said block toward an horizontal position thereof , said wafer is urged into 
said recess and subsequently, after moving back of said robot arm from 
underneath said wafer, said block is moved downward toward its wafer clea- 
ning position* 

154 # Method as defined in Claim 153, whereby an excentrically supplied 
30 wafer by means of a scissor action of the lower rim of the vertical side- 
wall of said chamber recess against the wafer edge said wafer is urged to- 
ward its centric position within said recess* 

155 # Method as defined in Claim 153, whereby after cleaning of said wa- 
fer it le still urged against said upper chamber wall and in opened trans- 
35 fer position of said upper block, combined with the take-over position, of 
the wafer support blade of said discharge robot the thrust upon aid wafer 
is ended and said wafer by its own weight comes to rest upon said support 
blade for discharge thereof from said cleaning module* 

156* Method as defined in one of foregoing Claims, whereby for at least 
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part of the cleaning of said wafer at least gaseous medium is used. 

157* method as d fined in Claim 156, whereby for at leaat part f the 
cleaning of said wafer a mixture of gaseous medium and a fluid in liquid 
phase is used* 

5 158* Method as defined in Claim 156 f whereby for at least part of the 
cleaning of said wafer a mixtute of gaseous medium and a fluid in vapor 
phase is used* 

- 159. method as defined in Claim 158. whereby for at least part of said 
wafer cleaning a cleaning fluid in gaseous and liquid phase is used* 
10 160* method as defined in dai& 157, whereby a supercritical fluid, as 
C0 2 , is used in temporary liquid phase and/or gaseous phase* 

161* Method as defined in Claim 156, whereby in said upper cleaning gap 
cleaning of the processing side of said wafer takes place by means of at 
least a cleaning fluid and in said lower gap by means of at least gaseous 
15 medium at least a gaseous cushion for said wafer is maintained* 

162* Method as defined in Claiw 156, whereby at least temporary by means 
of regulating the supply of the mediums toward both upper and lower gap 
the averege height of said upper gap is smaller then that of said lower 
©ap. 

20 163* Method as defined in Claim 156, whereby during the expansion stroke 
said wafer, due to its relatively great mass is lagging , with the crea- 
tion of bubbles within the liquid tedium and a mini exploding action for 
removal of medium from the boundary layer immediately above said wafer and 
during the compression stroke the liquified medium in atomized condition 

25 jointly by means of the imploding action of said bubbles hefty affects 
said boundary layer and the valleys within phB wafer topography* 

164* Method as defined in Claim 156, whereby at least temporary during 
said wafer cleaning in said cleaning gaps a gradual replacement takes place 
of the finished-off cleaning medium by fresh, centrally supplied medium* 

30 165* Method as defined in Claim 164, whereby during said wafer cleaning 
in at least the upper cleaning gap at least temporary a gradual replace- 
ment of the finished-off cleaning medium takes place by fresh, centrally 
supplied medium of a following type. 

166* Method ae defined in one of foregoing Claims, whereby one of the 

35 following cleaninge of said wafer takes place in whether or not a combina- 
tion : 

cleaning under ultra-high pre sure, overoreseure, negative pressure or 
vacuum, with whether or not e gradual transfer of cleaning under over- 
pressure toward cleaning undtfr negative pre sure and/or opposite* 
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167* method as defined In Claim 166 9 whereby, as said apparatus In ad- 
dition comprises the following: 

a) at least one compartment for wafer cleaning f transfer and processing , 
whether or not combined with wafer storage and diagnose, located 

5 within an upper compartment; 

b) a maintenance corridor, arranged in horizontal direction aside said 
compartment, with access for maintenance personnel; 

c) a floor underneath said maintenance corridor, separating said upper 
compartment from a lower compartment 

10 d) above said compartments and said corridor a common top section as 
part of said upper compartment; and 
e) means to maintain at least a column highly filtered inert gas in 
said compartments, said corridor and said top section, 
supply of said inert gas takes place above said floor end discharge thereof 
15 takes place underneath the horizontal wafer transfer zone of the equipment 
sections, located In said upper compartment* 

168 # method as defined in Claim 167, whereby the supply of said inert 
gas takes place above said wafer transfer zone* 

169* method as defined in one of foregoing Claims, whereby within said 
20 upper compartment above said corridor floor a column highly filtered air 
is maintained underneath said column inert gas* 

170« Method as defined in Claim 169, whereby said column air extends 
upward toward maximal said horizontal wafer transfer zone* 

171* Method as defined in Claim 169, whereby, as a vertical separation 
25 wall Is located in between said wafer transfer/processing/storage/diagnos- 
tic compartments and said corridor, at least extending upward from said 
corridor floor toward beyond the seoaration level in between said columns 
air and inert gas, the supply of highly filtered air into said corridor 
takes place below said separation level and the discharge of said air at 
30 least jointly takes place through apertures within said floor and the dis- 
charge of said inert gas takes place above said separation level* 

172* method as defined in one of foregoing Claims, whereby at least 
jointly the maintenance of said equipment sections within said wafer trans- 
fer/processing/storage/diagnostic compartments takes place by means of 
35 maintenance personnel, temporary situated within a person enclosure* 

173* method as defined in Claim 172, whereby said enclosure at least 
temp rary is situated within said upper compartment, its upper section 
extends upward over some distance away from said separation level b tween 
air and inert gas, its lower end is open for access and during maintenance 
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with a person situated within said nclosure, medium, at least containing 
oxygen 9 is supplied into said enclosure, with discharge thereof underneath 
said separation level* 

174* Method as defined in Claim 173, whereby by means of a roll arrange* 
5 ment a person, situated within said enclosure, displaces said enclosure 
over said corridor floor* 

175* method as defined in Claim 173, whereby said supply and discharge 
of said respiration medium takes place through tubings, connected with 
a coupling within said corridor* 
10 176. Method as defined in one of foregoing Claims, whereby, as in said 
horizontal separation floor manholes are located for displacement of per- 
sons from said lowsr compartment toward and from said corridor, and in 
said lower compartment at said manhole a person elevator is located, by 
means of said elevator a person is moved, upward toward his top position 
15 within said enclosure, with the floor of said elevator in its upper posi- 
tion functioning as corridor floor, and in return* 

177* Method as defined in one of foregoing Claims, whereby, as in said 
upper compartment in said column inert gas at least one rack for storage 
of ultra cleaned components for said equipment sections, brought therein 
20 by said personnel, is locatsd, said maintenance at least jointly takes 
place by means of said components* 

178* Method as defined in Claim 171, whereby, as underneath at least one 
wafer transfer/processing compartment at least locally an horizontal sepa- 
ration wall is located, thereby at that place discharge of said inert gas 
25 takes place through a discharge passage in saifl ssparation wall* 

179. Method as defined in Claim 171, whereby the regulation of the sup- 
ply and discharge of at least said air for maintaining a set height 
of said separation level in this corridor takes place by means of a float 
switch, with its float floating on said column air* 
30 180* Method as defined in one of foregoing Claims, whereby, as cleaning 
of said wafer in a module takes place by means of supplied liquid medium, 
as de-ionized water, degassing of said wafer takes place in a high vacuum 
station under an at least temporarily increased temperature. 

181. Method as defined in one of foregoing Claims, whereby before a 
35 station, in which processing takes place under vacuum, in a wafer cleaning 
module the cleaning of aeid wafer takes piece by means of gaseous and/or 
supercritical fluid, as CO^. 

182* Method as defined in one of foregoing Claims, whereby, as in said 
upper compartment said wafer transfer /storage /diagnostic stations are loceted 
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at the outside and in betue n the vertical sidewalls of said wafer trans- 
fer/processing stations branched sections of said central corridor extend 
toward said vertical separation walls aside said outer stations, mainte- 
nance of said stations at least jointly takes place from said branched 
5 corridor sections. 

183. Plethod es defined in Claim 182, whereby, as at least two covered 
upper compartments are located aside each other, with in between a 
corridor of said operator room , wafer transfer between said upper com- 
partments takes piece through a common lower compartment and such whether 

10 or not in cassettes. 

184. Method as defined in Claim 182, whereby, as a wafer processing 
stetion extends in downward direction from said horizontal wafer transfer 
zone, vertical wafer transfer and such whether or not in cassettes, takes 
place from and toward wafer supply and discharge sections at said wafer 

15 transfer zone. 

185. Method as defined in Claim 182, whereby, as at the sidewall of 
eeid cover of said upoer compartment wafer diagnostic stations are located 
within a coneole section thereof, wafer diagnose takes piece from said 
pperator room. 

20 186. Method es defined in Claim 182, whereby, as in said upper compart- 
ment TV cameras are located for control end inspection of equipment, loca- 
ted therein, together with said wafer transfer, by means of screens, located 
in said operator room; the pictures, whether or not in succession, are 
observed by en operator. 
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